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HUMAN DNASE I VARIANTS 

Field of tft ? hvrmiftn 

The present invention is related to results obtained from research on human deoxyribonuclease I 
(DNase I), a phosphodiesterase that is capable of hydrolvzing polydeoxyribonucleic acid. It relates generalK 
5 to modified (variant) forms of human DNase I and their preparation by recombinant DNA methods, to 
pharmaceutical compositions b> which their utility can be exploited clinically, and to methods of using these 
DNase I variants and compositions thereof 

Background of the Invention 
DNase I is a phosphodiesterase capable of hydrolvzing polydeoxyribonucleic acid. DNase I has been 
10 purified from various species to various degrees. 

Bovine DNase 1 has been extensively studied biochemically See e.g., Moore, in The Enzymes (Boyer. 
P D , ed), pp. 281-296, Academic press, New York (1981). The complete amino acid sequence for bovine 
DNase I is known (Liao, et al., J. Biol. Chem. 24£: 1489- 1495 (1973); Oefher, et al., J. Mol Biol 192:605-632 
(1986); Lahm,et al J. Mol. Biol. 221 645-667 (1991)), and DNA encoding bovine DNase I has been cloned 
15 and expressed (Worrall, et al., J. Biol. Chem 245:21 889-2 1 895 ( 1990)) The structure of bovine DNase 1 has 
been determined b> X-ray crystallography. Suck, et al., EMBO J. 1:2423-2430 (1984); Suck, et al.. Nature 
221:620-625 (1986); Oefner, et al., J. Mol. Biol 122:605-632 (1986) 

DNA encoding human DNase I has been isolated and sequenced and that DNA has been expressed in 
recombinant host cells, thereby enabling the production of human DNase I in commercially useful quantities. 
20 Shak, et al., Proc Nat. Acad Sci £7 9188-9192 (1990) 

DNase I has a number of known utilities and has been used for therapeutic purposes Its principal 
therapeutic use has been to reduce the viscoelasticity of pulmonary secretions (mucus) in such diseases as 
pneumonia and cystic fibrosis (CF), thereby aiding in the clearing of respiratory airways Sec e.g., Lourenco, 
et al.. Arch. Intern. Med 112:2299-2308 (1982), Shak. et al.. Proc Nat. Acad. Sci £2:9188-9192 (1990), 
25 Hubbard, et al., New EngL J. Med. 226 812-81 5 (1992); Fuchs, etal., New Engl. J. Med. 331.637-642 (1994); 
Bryson, et al., Drugs 4£:894-906 (1994). Mucus also contributes to the morbidity of chronic bronchitis, 
asthmatic bronchitis, bronchiectasis, emphysema, acute and chronic sinusitis, and even the common cold 

The pulmonary secretions of persons having such diseases are complex materials, that include mucus 
glycoproteins, mucopolysaccharides, proteases, actm, and DNA Some of the materials in pulmonary secretions 
3 0 are released from leukocytes (neutrophils) that infiltrate pulmonary tissue in response to the presence of 
microbes (e.g., strains of Pseudomonas, Pneumococcus. or Staph> lococcus bacteria) or other irritants (e.g.. 
tobacco smoke, pollen) In the course of reacting with such microbes or irritants, the leukocytes may degenerate 
and release their contents, which contribute to the viscoeiasticity of the pulmonary secretions 

The ability of DNase I to reduce the viscoelasticity of pulmonary secretions has been ascribed to iu 
35 enzymatic degradation of the large amounts of DNA released by neutrophils Shak. et al. Proc Nat Acad Sci 
£2 9188-9192 (1990), Aitken. et al . J Am Med Assoc 26 7 : W?- 195 1 ( 1992) 
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More recently, a different mechanism has been proposed for the mucolytic effect of DNase I. involving 
disaggregation of actin. Vasconcellos. ct al.. Science 2£1:969-971 (1994). Actm is one of the most abundant 
proteins in eukaryotic cells (for example, actin comprises about 10% of total leukocyte protein) and has been 
extensively studied. Kabsch. ct al., Ann Rev. Biophvs Biomol. Struct 21:49-76 ( 1992). Sheterltne. et at.. Pro: 
5 Profile 1: 1 - 12 1 (1994) Actin exists in two forms, a monomenc form (G-actin), and a filamentous form 0 - 
actin) that is assembled from G-actin monomers Polymeric filaments of actin are highly viscoelastic and 
contribute significantly to the viscosity of pulmonary secretions. Mornet, et al., Proc Nat Acad Sci $1:3680- 
3684 (1984), Newman, et al., Biochemistry 24: 1538- 1 544 ( 1985), Janmey, el al.. Biochemistry 22:82 18-8226 
(1988). Vasconcellos. et al , Science 2^1:969-971 (1994) 

10 Because DNase 1 is known to bind to actm (Lazarides. et al .. Proc Nat. Acad Sci. H 4742-4746 

(1974), Kabsch, et al., Nature 247:37-44 (1990)) and to depolymerize actin filaments (as well as inhibit 
polymerization of G-actin into filaments) (Mannherz, et at., FEBS Lett. f>£):34-38 (1975), Hitchcock, et al Cell 
7:531-542 (1976), Finder, etal.. Biochemistry 214886-4890 ( 1982); Weber, et al.. Biochemistry 1^:4780-4786 
(1994)), it has been suggested that the mucolytic effect of DNase I on sputum and other pulmonary secretions 

15 is due to actin disaggregation (depo)ymerization) rather than to DNA hydrolysis Vasconcellos, et al . Science 
261:969-971 (1994). Consistent with this view, it is known that in the presence of actin, the DNA -hydro lytic 
activity of DNase I is inhibited. Lazandes, et al., Proc. Nat. Acad. Sci. 71:4742-4746(1974); Mannherz. et al . 
Eur. J Biochem 104:367-379 (1980). Also consistent with this view, it has been reported that actin severing 
proteins (e.g., gelsolin) are effective in decreasing the viscoelasticiry of cystic fibrosis sputum Vasconcellos. 

20 et al.. Science 261:969-971 (1994); Stossel, et al., PCT Patent Publication No. WO 94/22465 (published 
October 13. 1994). 

The present invention is based in part on research by the inventors to determine the biochemical basis 
of the mucolytic activity of DNase I. This research involved the design and synthesis of various human DNase 
I variants, and the assay of these variants to assess their ability to hydrolyze DNA. to bind to actin, and to reduce 

2 5 the viscoelasticitv of sputum in vitro The inventors created several classes of human DNase I variants One 

class of variants ( act in -resistant variants) has decreased ability to bind actin, but still has mucolytic activity and 
in some cases had increased mucolytic activity as compared to native human DNase I These actin-resistant 
variants have about the same DNA -hydro lytic activity as native human DNase I. but such activity is less 
susceptible to inhibition by actin A second class of variants bind actin with an affinity similar to that found for 

3 0 native human DNase I, but have decreased mucolytic activity and decreased DN A-hydrolytic activity as 

compared to native human DNase 1 

These results indicate that the therapeutic efficacy of human DNase 1 in reducing the viscoelasticit\ 
of pulmonary secretions is due to its catalytic. DN A-hydro)ytic activity, rather than to its ability to depolymerize 
filamentous actin. Accordingly, variants of human DNase I that bind actin with lower affinity than native 
3 5 human DNase I. but that stiil possess DN A-hydrolytic activity should be useful therapeutic agents, especiall;. 
in the treatment of patients having pulmonary secretions that comprise relatively large amounts of actin 
Because such variants have reduced affmitv for actm. their DNA hvdroKiic activitv is less inhibited in the 



10 



15 



20 



25 



WO 96/26279 

PCT/US96/0242I 

presence of actin, and so these vanants have greater mucoid act.viry m che presence of actin, as compared to 
native human DNase 1 

It is therefore an object of the present invent.on to provide human DNase I vanants that possess DN A- 
hydrolyt.c activity, but bind actin with lower affinity than nat.ve human DNase I 

[« is another object of the invention to prov.de nucle.c acids encod.ng such act,n-res,stan, variants of 
human DNase I, recombinant vectors comprising such nucle.c acids, recombinant host cells transformed w.th 
those nucle.c acids or vectors, and processes for producng the human DNase I vanants by means of 
recombinant DNA technology. 

The .nvent.on also is directed to pharmaceutical compositions compris.ng the human DNase 1 acun- 
res.stant variants, opt.onally together with a pharmaceut.cally acceptable excipient 

The invention also is d.rected to a method for reduc.ng the viscoelasticity or viscous consistency of 
DNA-containmg material in a patient, compris.ng administering a therapeutically effective dose of an actin- 
resistant variant of DNase 1 to the patient. 

The mvention is part.cular.y du-ected to a method of treating a patient having a disease such as cvst.c 
fibrosis, chronic bronchitis, pneumonia, bronchiectasis, emphysema, asthma, or system.c lupus erythematosus 
that comprises administering a therapeutically effective amount of an actin-resistant vanan, of DNase . to the 
patient. 

The invent,on also is dtrected to the use of actin-resistan, variants of human DNase I in jfl yitrj2 
diagnostic assays of a viscous material (e.g., sputum) from a patient, to measure the amount of actin present and 
determine whether the patient is an appropriate candidate for treatment with an actin-resistant DNase I vanant 

These and other objects of the mvention will be apparent to the ordinary artisan upon cons.deration of 
the specification as a whole. 

Brief Description of ^e Figures 
Figure 1 shows the amino acid sequence of human mature DNase ] (SEQ. ID. NO 1). The numbers 
indicate the sequential position of amino acid residues within the sequence. 
Figures 2-6 show data for the following variants: 
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Figures 2A-D show the relative specific activity of native human DNase I and variants The error bars 
represent the standard deviation (n-wcighted). The relative specific activity of PulmozymeE human DNase I 
(Genentech, Inc.. South San Francisco, California USA) is defined as 1 .0. The relative specific activity of native 
human DNase I is greater than that of Pulmczyme® due to the occurrence in PulmozymeE of a deamidated 
form of human DNase I that has reduced DNA-hvdrolytic activity (Frenz, et aL PCT Patent Publication No WO 
93/25670, published December 23. 1993) 

Figure 3 shows the DNA-hydrolvtic activity of native human DNase 1 and single-residue variants of 
human DNase 1 in the presence of actin, as determined in a hyperchrormcity assa> "Percent activity" is the 
percent DNA-hydrolvtic activity of the DNase I (native or variant) calculated as described in Example 3: the 
DNA-hydrolytic activity of the DNase I in the absence of acttn is defined as 1 00 percent activit> The error bars 
represent the standard deviation 
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Figure 4 shows the DN A-hydrolytic activity of native human DNase I and multiple-residue variants 
of human DNase I in the presence of actm, as determined in a hyperchromicity assay or a methyl green assa\ 
"Percent activity" is the percent DNA-hydrolytic activity of the DNase I (native or variant) calculated as 
described in Example 3; the DNA-hydrolytic activity of the DNase I m the absence of actin is defined as 100 
5 percent activity The error bars represent the standard deviation 

Figures 5A-D show the relative binding affinity of human DNase I variants for actin as determined in 
an actin binding ELISA assay (as described in Example 3) The EC,,-, value is the concentration of the DNase 
1 (native or variant) that is required to give a half-maximal signal in the assay The error bars represent the 
standard deviation. The EC 50 values for Pulmozyme® and native human DNase I are 67 ± 23 pM (n - 3 1 ) and 
10 87 ± 14 pM (n = 32), respectively. The relative binding affinity shown ui the figure is the EC^ value determined 
for the human DNase I variant divided by the EC S0 value determined for native human DNase I Variants where 
the EC, ( , value was larger than could be measured in the assay are indicated as having a ratio (EQ ( (DNasel 
variant)/EC 50 (native DNase I)) greater than a certain value (for example, >10, > 1 00, >300, >2000. >20\000. 
>35,00O). 

15 Figure 6 shows the mucolytic activity of native human DNase I and variants of human DNase I in 

sputum samples from cystic fibrosis patients, as determined by a compaction assay The error bars represent 
the standard error of the mean. 

Figure 7 shows a schematic representation of the actin binding ELISA assay described in Example 3 



Detailed Description 

20 I. Definitions 

As used herein, the terms "human DNase 1", "native human DNase I", and "wild-ty pe DNase V refer 
to the polypeptide having the amino acid sequence of human mature DNase I set forth in Figure 1 . 

A "variant" or "amino acid sequence variant " of human DNase I is a polypeptide that comprises an 
ammo acid sequence different from that of native human DNase I Generally, a variant will possess at least 80% 

2 5 sequence identity (homology), preferably at least 90% sequence identity, more preferably at least 95% sequence 

identity, and most preferably at least 98% sequence identity with native human DNase I. Percentage sequence 
identity is determined, for example, by the Fitch, et al., Proc Nat. Acad. Sci. USA ££: 1 382- 1 386 (1983), version 
of the algorithm described by Ncedleman, et al.. J. Mol. Biol. 4£:443-453 (1970). after aligning the sequences 
to provide for maximum homology 

3 0 The terms "human DNase I actin-resistant variant", "acttn-resistant variant", and "actin-resistant variant 

of human DNase I" refer to a variant of native human DNase I that has ( 1 ) DNA-hydrolytic activity and (2) 
reduced binding affinity for actin 

"DNA-hydrolytic activity " refers to the enzymatic activity of native human DNase I or a variant of 
human DNase 1 in hydrolyzing (cleaving) substrate DNA to yield 5 -phosphorylated oligonucleotide end 
3 5 products. DNA-hydrolytic activity is readily determined by any of several different methods known in the art. 
including analvtical polyacry lamide and agarose gel electrophoresis, hyperchromicity assay (Kunitz. J Gen 
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Physiol. 22:349-362 (1950); Kumtz, J Gen Physiol 22 363-377 (1950)), or methyl green assay (Kurnick 
Arch Biochem. 22:41-53 (1950), Sinicropi, et al.. Anal Biochem 222 35 1-358 (1994)) 

The "binding affinity' of native human DNase I or an actin-resistant variant of human DNa_se 1 for actin 
refers to the ability of the DNase I to noncovalently bind to actin Binding affinity may be determined by an> 
S of various methods known in the art, for example, as described in Mannherz, et al., Eur. J Biochem 104 36 7- 
379 (1980). Alternatively, the relative binding affinities of different DNases (e.g.. native human DNase I and 
variants thereof) are determined by measuring the binding of the DNases to immobilized actin in an ELISA 
assay (described in Example 3), or by comparing the DN A-hydrolytic activity of the DNases in the presence 
and absence of actin (also described in Example 3) The methods described in the Examples are especially 
10 convenient for screening variants of human DNase I to rapidly identify those variants that have a reduced 
binding affinity for actin. 

A human DNase 1 actin-resistant variant having 'reduced binding affinity for actin" is one having a 
binding affinity for actin that is relatively less than the affinity with which native human DNase I binds actin. 
determined under comparable conditions If the actin binding ELISA assay as described in Example 3 is used 
15 to determine the binding affinity of a human DNase I (native or variant) for actin, then an actin-resistant variant 
having "reduced binding affinity for actin" will be one having an EQ 0 value that is greater than that of native 
human DNase I. In that assay, an actin-resistant variant typically will have an EC™ value five-fold to 1 00-fold 
greater than that of native human DNase; but actin-resistant variants having an EC W value over 500-fold greater 
than that of native human DNase I also are readily produced, especially by altering multiple amino acid residues 
2 0 of the native human DNase 1 amino acid sequence (see e.g.. Figure 5A, 5D) 

"Mucolytic activity " refers to the reduction of viscoelasticity (viscosity) of sputum or other biological 
material, for example as observed upon treatment of the material with native human DNase I or a variant of 
human DNase I. Mucolytic activity is readily determined by any of several different methods known in the an, 
including sputum compaction assay (PCT Patent Publication No WO 94/10567, published May 1 1, 1994). 

2 5 assays using a torsion pendulum (Janmey, J. Biochem. Biophys. Methods 22 41-53 (1991), or other rheological 

methodologies 

"Polymerase chain reaction," or "PCR," generally refers to a method for amplification of a desired 
nucleotide sequence in vitro , as described, for example, in U.S. Pat No. 4,683,195. In general, the PCR method 
involves repeated cycles of primer extension synthesis, using oligonucleotide primers capable of hybridizing 

3 0 preferentially to a template nucleic acid. 

"Cell," "host cell," "cell line," and "cell culture" are used interchangeably herein and all such terms 
should be understood to include progeny resulting from growth or culturing of a cell. "Transformation' and 
"transfection" are used interchangeably to refer to the process of introducing DNA into a cell 

"Operably linked" refers to the covalent joining of two or more DNA sequences, by means of 
3 5 enzymatic ligation or otherw ise, in a configuration relative to one another such that the normal function of the 
sequences can be performed For example. DNA for a presequence or secretory leader is operabK linked to 
DNA for a polypeptide if it is expressed as a preprotein that participates in the secretion of the polypeptide, a 
promoter or enhancer is operably linked to a coding sequence if it affects the transcription of the sequence or 
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a nbosome binding site is operably linked to a coding sequence if it is positioned so as to facilitate translation 
Generally, "operably linked" means that the DNA sequences being linked are contiguous and. in the case of a 
secretory leader, contiguous and in reading phase. Linking is accomplished by ligation at convenient restriction 
sites If such sites do not exist, then synthetic oligonucleotide adaptors or linkers are used, in conjunction w ith 
standard recombinant DNA methods 

Amino acids are identified herein b\ three-letter or single-letter designations, as follows 



Asp D aspartic acid 

Thr T threonine 

Ser S serine 

Glu E glutamic acid 

Pro P proline 

Gly G glycine 

Ala A alanine 

Cys C cysteine 

Val V valine 

Met M methionine 



He I isoleucine 

Leu L leucine 

Tyr Y tyrosine 

Phe F phenylalanine 

His H histidine 

Lys K lysine 

Arg R arginine 

Tip W tryptophan 

Gin Q glutamine 

Asn N asparagine 



II. Selection of Actin-Resistant Variants 

The present invention is based upon the study of structure, actin binding properties, DNA-hydrolytic 
activity, and mucolytic activity of amino acid sequence variants of human DNase I The actin-resistant variants 
2 0 of the present invention have DNA-hydrolytic activity, but bind actin with less affinity than native human 
DNase I The reduction in actin binding preferably is achieved by making mutations at and/or around those 
amino acid residues within native human DNase I that appear to affect the binding of actin, including, for 
example, the Glu 13, His44, Leu45, Val48, Gly49, Leu52, Asp53, Asn56, Asp58, His64, Tyr65, Val66, Val67, 
Ser68, Glu69, Pro70, Ser94, Tyr96, and Alal 14 residues of native human DNase I (the number follow ing the 

2 5 three- letter amino acid designation indicates the specific position of the amino acid residue w ithin the Figure 

1 sequence). 

There are a variety of ways in which one can make actin-resistant variants of human DNase I In one 
embodiment of this invention, an actin-resistant variant is prepared by introducing either single or multiple 
amino acid substitutions, insertions, and or deletions at or adjacent to (i.e., within about five amino acid residues 
3C of) those amino acid residues of native human DNase I that affect actin binding Some illustrative examples 
of such mutations are as follows: D53R, D53K. D53Y, D53A, Y65A, Y65E. Y65R, V67E. V67K. L69R. 
D53R Y65A, D53R L69R, H44A:D53R: Y65 A, H44A Y65A E69R (see Figures 2-6) 

In another embodiment of this invention, an actin-resistant variant is prepared by introducing 
mutation(s) that create a new glycosylation site at or adjacent to (i.e.. within about five amino acid residues of) 

3 5 an amino acid residues of native human DNase 1 that effect actin binding For example, site-directed 

mutagenesis is used to introduce one of the tripeptide sequences, asparagtne-X-senne or asparagine-X-threomne 
(wherein X is anv amino acid except proline), which are recognition sequences for enzymatic attachment of a 
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carbohydrate moiery to the asparagine side cham. Creighton, £toi£ia^ PP 76-78 (W.H Freeman, 1984) Stcnc 
hindrance occurring between the carbohydrate moiety of the resulting N-glycosylated variant DNase I and actin 
can reduce or prevent actin binding and consequential inhibition of the DNase I DN A-hydrolylic activity, 
compared to native human DNase I Some illustrative examples of such mutations to introduce a nevs 
5 glycosylation sue arc as follows H44N, D58S, D58T. V66N, H44N T46S. H64N V66S, H64N.V66T. 
Y65N:V67S. Y65N V67T, V66N:S68T ( V67N:E69S. V67N:E69T. S68N:P70S, S68N.P70T. S94N Y96S 
S94NY96T 

Optionally, in conjunction with such mutations to create a new glycosylation site, the natural!) 
occurring glycosylation site at positions 18 and/or 106 within the native human DNase I amino acid sequence 

10 may be deleted, depending upon the extent of glycosylation desired in the actin-resistant v ariant 

In a further embodiment of this invention, site-directed mutagenesis is used to introduce residues ai 
or adjacent to (i.e., within about five amino acid residues of) those amino acid residues of native human DNase 
I that are involved in actin binding that are suitable for post-translational modification either biologically or 
chemically (see below). Means, et al, Chemical Mo dification of Proteins (Holden-Day, 1971); Glazer. et al. 

15 Chcmi^l Modification of Proteins; Selected Meth ods and Analytical Procedures (Elsevier. 19751: Creighton 
PrP^inS. PP 70-87 (W.H Freeman. 1984); Lundblad, Chemical Reagents for Protein Modification (CRC Press 
1991). Such post-translational modifications may introduce steric hinderance or altered electrostatic properties 
into the DNase I that will reduce or prevent actin binding and subsequent inhibition of DNA-hydrolytic activity 
as compared to native human DNase I. For example, a cysteine residue may be introduced at or adjacent to a 

2 0 residue of native human DNase i that is involved in actin binding. The free thiol of the cysteine residue may 
form an intermolecular disulfide bond with another such DNase 1 variant to form a DNase I dimer, or may be 
modified, for example, with a thiol-specific alkylating agent Some illustrative examples of such mutations arc 
as follows: H44C, L45C, V48C, G49C, L52C, D53C, N56C, Y65C, V67C, E69C, A1I4C. 

For convenience, substitutions, insertions, and/or deletions in the amino acid sequence of native human 

2 5 DNase 1 are usually made by introducing mutations into the corresponding nucleotide sequence of the DN A 

encoding native human DNase 1, for example by site-directed mutagenesis. Expression of the mutated DN A 
then results in production of the variant human DNase I, having the desired (non-native) amino acid sequence 
Whereas any technique known in the art can be used to perform site-directed mutagenesis, e.g. as 
disclosed in Sambrook, et al.. Molecular Cloning: A Laboratory Manual Second Edition (Cold Spring Harbor 

3 0 Laboratory Press. New York (1989)), oligonucleotide-directed mutagenesis is the preferred method for 

preparing the human DNase I variants of this invention This method, which is well known in the art (Zoller, 
et al., Meth. Enz. 100:4668-500 (1983); Zoller. et al , Meth. bnz. 114:329-350 (1987); Carter. Meth. En/ 
154:382-403 (1987); Kunkel, et al., Meth. Lnzymol. 1^4:367-382 ( 1987), Honviti et al., Meth. Enz. 185:399- 
611 (1990)), is particularly suitable tor making substitution variants, although it may also be used to 
3 5 convenient!) prepare deletion and insertion variants 

The site-directed mutagenesis technique typically employs a phage vector that exists in both a single- 
stranded and double-stranded form. Typical vectors useful in site-directed mutagenesis include vectors such 
as the M 1 3 phage, and plasmid vectors that contain a single-stranded phage origin of replication (Messing, et 
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aLMcth Enzymol 1^.20-78 (1983); Ve,ra e, a... Meth. Enzymol l^;3-n(,987>; Short, e, al.. Nuc Acids 
Res 2* 7583-7600 (.988)). Replication of these vectors m suitable host ce„s resu.ts ,n the svruhes.s o, sm C ,e- 
stranded DNA that may be used for site-directed mutagenesis 

Bnefly. m carrying out s„e-d,rec,ed mutagenes.s of DNA encoding native human DNase I (or a vanan, 
> thereof), the DNA ,s ahered by firs, hybr.d.z.ng an o.igonuc.eot.de encoding the des.red mutanon ,o a s.ng'e 
strand of the DNA After hybridization, a DNA polymerase is used to synthesize an entire second strand using 
the hybrid oligonucleotide as a pr.mer. and us.ng the Single strand of the DNA as a template Thus the 
oligonucleotide encoding the desired mutation is incorporated in the resulting double-stranded DNA 

Oligonucleotides for use as hybridization probes or primers may be prepared bv anv sui.ab.e method 
such as by purificat.on of a naturally occurring DNA or by m v^ synthesis For example, ol.gonuc.eot.des 
axe readily synthesized using various techniques in organic chem.stry. such as described bv Narang e« al Meth 
Enzymol. M :90-98 (,979); Brown, et al., Meth Enzyrnol. 68:109-151 (1979); Cambers, e, a, Mem 
Enzymol. ^287-3 1 3 ( . 985). The general approach to selecting a suitable hybridization probe or primer is 
we,, known. Keller, et al., r 2N_A_£r£l2£$, pp. 11-18 (Stockton Press, ,989) Typically, the hybridization probe 
or pruner wi„ contain .0-25 or more nucleotides, and will include at leas, 5 nucleotides on either side of the 
sequence encoding the desired mutat.on so as to ensure that the oligonucleotide will hybridize preferential a, 
the desired location to the single-stranded DNA template molecule. 

Of course, site-directed mutagenesis may be used to introduce mu.tiple substitution, insertion or 
deletion mutations into a starting DNA. If the sites to be mutated are located close together, the mutations may 
be introduced simultaneously us.ng a single oligonuc.eotide that encodes all of the des.red mutations If, 
however, the sites to be mutated are located some distance from each other (separated bv more than about ten 
nucleotides). „ ,s more difficult to generate a sing.e oligonucleotide that encodes all of the des.red changes. 
Instead, one of two alternative methods may be employed 

In the firs, method, a separate oligonucleotide is generated for each des.red mutation The 
oligonucleotides are then annealed to the Single-stranded template DNA s.mu.taneously, and the second strand 
of DNA that is synthesized from the template will encode al, of the des.red ammo acid substitutions 

The alternate method involves rwo or more rounds of mutagenesis ,o produce ,he desired vanan, 
Tne first round is as described for introducing a single mutation The second round of mu,a g enes,s u.il.zes the 
mutated DNA produced m the fust round of mutagenesis as the template Thus, th.s template a.readv conta.ns 
one or more mutations The oligonucleotide encoding the additional desired ammo acid substitutions) is then 
annealed to th.s template, and the resulting strand of DNA now encodes mutations from both the firs, and second 
rounds of mutagenesis. This resultant DNA can be used as a template in a third round of mutaeenes.s and so 



on. 



PCR mutagenesis (Higuchi, in PC R Pr P tp v0 h, pp. 1 77- 183 (Academic Press, 1990); Valle«,e eta, 
Nuc Acds Re, JJ 723-733 (1989)) is also suitable for mak.ng the var.ams of human DNase , Briefs uhen 
small amounts of template DNA are used as starting material in a PCR, pr.mers ,ha, differ sl.ghtK ,n sequence 
rrom the corresponding region m the .emplate DNA can be used to generate relanvelv laree quantities o, a 
specific DNA fragment that differs from the template sequence only at ,he positions where the primers differ 
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from the template. For introduction of a mutation into a plasmid DN A, for example, the sequence of one of the 
primers includes the desired mutation and is designed to hybridize to one strand of the plasmid DN A at the 
position of the mutation, the sequence of the other primer must be identical to a nucleotide sequence within the 
opposite strand of the plasmid DNA, but this sequence can be located anywhere along the plasmid DNA It is 
5 preferred, however, that the sequence of the second primer is located within 200 nucleotides from that of the 
tot. such that in the end the enure amplified region of DNA bounded by the primers can be easily sequenced 
PCR amplification using a primer pair like the one just described results in a population of DNA fragments that 
differ at the position of the mutation specified by the primer, and possibly at other positions, as template copying 
is somewhat error-prone Wagner, et al.. in PCR Topics , pp.69-71 (Spnnger-Verlag. 1991) 
10 If the ratio of template to product amplified DNA is extremely low. the majority of product DNA 

fragments incorporate the desired mutat.on(s). This product DNA is used to replace the corresponding region 
in the plasmid that served as PCR template using standard recombinant DNA methods. Mutations at separate 
positions can be introduced simultaneously by either using a mutant second pnmer. or performing a second PCR 
with different mutant primers and ligating the two resulting PCR fragments simultaneously to the plasm.d 
1 5 fragment in a three (or more)-part ligation. 

Another method for preparing variants, cassette mutagenesis, is based on the technique described b> 
Wells et al. Gene, 24 315-323 (1985) The starting material is the plasmid (or other vector) comprising the 
DNA sequence to be mutated. The codon(s) in the starting DNA to be mutated are identified There must be 
a unique restriction endonuclease site on each side of the identified mutation site(s). If no such restriction sites 
2C exist, they may be generated using the above-described oligonucleotide-mediated mutagenesis method to 
introduce them at appropriate locations in the DNA. The plasmid DNA is cut at these sites to linearize it A 
double-stranded oligonucleotide encoding the sequence of the DNA between the restriction sites but containing 
the desired mutation(s) is synthesized using standard procedures, wherein the two strands of the oligonucleotide 
arc synthesized separately and then hybridized together using standard techniques This double-stranded 
2 5 oligonucleotide is referred to as the cassette This cassene is designed to have 5' and 3' ends that are compatible 
w ith the ends of the linearized plasmid, such that it can be directly ligated to the plasmid. The resulting plasmid 
contains the mutated DNA sequence. 

The presence of mutation(s) in a DNA is determined by methods well known in the art. including 
restriction mapping and/or DNA sequencing A preferred method for DNA sequencing is the dideoxy chain 
30 termination method of Sanger, et al.. Proc Nat. Acad Sci USA 72 3918-3921 (1979) 

DNA encoding a human DNase 1 variant is inserted into a replicable vector for further cloning or 
expression "Vectors" are plasmids and other DNAs that are capable of replicating within a host cell, ana as 
such, are useful for performing two functions in conjunction with compatible host cells (a vector-host system) 
One function is to facilitate the cloning of the nucleic acid that encodes a human DNase 1 variant i.e.. to produce 
3 5 usable quantities of the nucleic acid The other function is to direct the expression of a human DNase 1 variant 
One or both of these functions are performed by the vector in the particular host cell used for cloning or 
expression The vectors will contain different components depending upon the function they are to perform 



- ic - 



WO 96/26279 PCT/US96/0242 1 

To produce a human DNase I variant, an expression vector will comprise DNA encoding the variant, 
as described above, operably linked to a promoter and a ribosome binding site The variant then is expressed 
directly in recombinant cell culture, or as a fusion with a heterologous polypeptide, preferably a signal sequence 
or other polypeptide having a specific cleavage site at the junction between the heterologous polypeptide and 
5 the human DNase I variant. 

Prokaryotes (e.g., £ £oJi, and other bacteria) are the preferred host cells for the initial cloning step, 
of this invention. They are particularly useful for rapid production of large amounts of DNA. for production 
of single-stranded DNA templates used for site-directed mutagenesis, and for DNA sequencing of the variants 
generated Prokaryotic host cells also may be used for expression of DNA encoding a human DNase I variant 

1 0 Polypeptides that are produced in prokaryotic cells typically will be non-glycosylated. 

In addition, the human DNase I variants of this invention may be expressed in eukaryotic host cells, 
including eukary otic microbes (e.g., yeast) or cells derived from an animal or other multicellular organism (e.g. 
Chinese hamster ovary cells, and other mammalian cells), or in live animals (e.g., cows, goats, sheep) 

Cloning and expression methodologies are well known in the art Examples of prokaryotic and 
1 5 eukaryotic host cells, and expression vectors, suitable for use in producing the human DNase I variants of the 
present invention are, for example, those disclosed in Shak, PCT Patent Publication No WO 90 07572 
(published July 12, 1990). 

If prokaryotic cells or cells that contain substantial cell wall constructions are used as hosts, the 
preferred methods of transferor of the cells with DNA is the calcium treatment method described by Cohen 

2 0 et al., Proc. Natl Acad Sci 62:2110-2114 (1972) or the polyethylene glycol method of Chung et al., Nuc 

Acids Res. 1£:3580 (1988). If yeast are used as the host, transfection is generally accomplished using 
polyethylene glycol, as taught by Hinnen, Proc. Natl Acad Scj U.S.A., Jl. 1 929- 1 933 (1978) If mammalian 
cells are used as host cells, transfection generally is carried out by the calcium phosphate precipitation method, 
Graham, et al., Virology £>:546 (1978), Gorman, et al., DNA and Protein Eng Tech 2 3-10 ( 1990) However, 

2 5 other known methods for introducing DNA into prokaryotic and eukaryotic ceils, such as nuclear injection. 

electroporation, or protoplast fusion also are suitable for use in this invention 

Particularly useful in this invention are expression vectors that provide for the transient expression in 
mammalian cells of DNA encoding human DNase I variants In general, transient expression involves the use 
of an expression vector that is able to efficiently replicate in a host cell, such that the host cell accumulates many 
3C copies of the expression vector and, in turn, synthesizes high levels of a desired polypeptide encoded by the 
expression vector Transient expression systems, comprising a suitable expression vector and a host cell, allow 
for the convenient positive identification of polypeptides encoded by cloned DN As. as well as for the rapid 
screening of such polypeptides for desired biological or physiological properties Wong, et al.. Science 228:810 
815 (1985); Lee, et al., Proc. Nat Acad Sci. USA £2:4360-4364 ( 1 985); Yang, et al , Cell 47 3- 1 0 ( 1 986) 

3 5 Thus, transient expression systems are conveniently used for expressing the DNA encoding amino acid sequence 

variants of native human DNase I, in conjunction with assays to identify those variants that bind actm with lower 
aftinity than native human DNase I as well as assays to measure those variants with DN A-hydrolvtic acti\it\ 
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A human DNase I variant preferably is secreted from the host cell in which it is expressed, in which 
case the variant is recovered from the culture medium in which the host cells are grown In thai case, it rna> 
be desirable to grow the cells in a serum free culture medium, since the absence of serum proteins and other 
serum components in the medium may facilitate purification of the variant If it is not secreted, then the human 
5 DNase I variant is recovered from lysates of the host cells When the variant is expressed in a host eel! other 
than one of human origin, the variant will be completely free of proteins of human origin In any event, it will 
be necessary to purify the variant from recombinant cell proteins in order to obtain substantially homogeneous 
preparations of the human DNase 1 variant. For therapeutic uses, the purified variant preferably will be greater 
than 99% pure (i.e., any other proteins will comprise less than 1% of the total protein in the purified 

1 o composition) 

Generally, purification of a human DNase I variant is accomplished by taking advantage of the 
differential physicochemical properties of the variant as compared to the contaminants with which it may be 
associated. For example, as a first step, the culture medium or host cell lysate is centrifuged to remove 
particulate cell debris. The human DNase I variant thereafter is purified from contaminant soluble proteins and 
15 polypeptides, for example, by ammonium sulfate or ethanol precipitation, gel filtration (molecular exclusion 
chromatography), ion-exchange chromatography, hydrophobic chromatography, immunoaffinity 
chromatography (e.g., using a column comprising anti-human DNase I antibodies coupled to Sepharose), 
tentacle cation exchange chromatography (Frenz, et al., PCT Patent Publication No. WO 93/25670, published 
December 23, 1993), reverse phase HPLC, and/or gel electrophoresis. 

2 0 Of course, one skilled in the art will appreciate that the purification methods that are used for native 

human DNase I may require some modification to be useful in purifying a human DNase I variant, to account 
for structural and other differences between the native and variant proteins. For example, in some host cells 
(especially bacterial host cells) the human DNase I variant may be expressed initially in an insoluble, aggregated 
form (referred to in the an as "refractile bodies" or "inclusion bodies") in which case it will be necessary to 

2 5 solubilize and renature the human DNase I variant in the course of its purification Methods for sotubilizing 

and renaturing recombinant protein refractile bodies are known in the an (see e.g ., Builder, et al.. U S Patent 
No. 4,51 1,502). 

In another embodiment of this invention, human DNase I variants are prepared by making covalent 
modifications directly in a native or variant human DNase I protein Such modifications are made to affect actin 

3 0 binding or another property of the protein (e.g., stability , biological half-life, immunogeniciry), and may be 

made instead of or in addition to the amino acid sequence substitution, insertion, and deletion mutations 
described above. 

Covalent modifications may be introduced by reacting targeted amino acid residues of the native or 
variant human DNase 1 with an organic derivatizing agent that is capable of reacting with selected amino acid 
3 5 side-chains or N- or C-terminal residues. Suitable derivatizing agents and methods are well known in the art 
For example, cysteiny 1 residues most commonly are reacted with a-haloacetates (and corresponding 
amines), such as chloroacetic acid or chloroacetamide, to give carboxymethyl or carboxyamidomcthyl 
derivatives Cysteiny] residues also are denvatized by reaction with bromotrifluoroacetone, a-bromo- p-(5- 
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imidozoyi)propionic acid, chloroacctyl phosphate N-alkvlm»^i«iH i 

/ i u^pnaie, r\ aikvimaletmides, 3-nitro-2-pyndyl disulfide, methyl 2- 

pyndyl disulfide, p-chioromercuribenzoate 2-chloromercnri A ^ k 

, -£ cnioromercuri-4.nitrophenol, or chloro-7-nitrobenzo-2-oxa- 1 3- 

diazole. 

H,st,dyl rescues are denvatized by reaction with d.ethylpyrocarbonate a, pH 5.5-7.0 because this agen. 
: » re.at.vely specific for the histidy. s.de chain Para-bromophenacyl brom.de a,so ,s useful, the react.on ,s 
preferably performed in 0.1 M sodium cacodylate at pH 6 0 

Lystnyl and am.no terminal res.dues are reacted with succinic or other carboxy.ic acid anhydrides 
Der.vatiza.ion w,th these agents has the effect of reverstng the charge of the lysinyl residues Other su.tab.e 
reagents for denvatizing a-amino-conta.n.ng residues .nclude imidoesters such as methvl p.co.inim.date 
■ pyndoxal phosphate; pyndoxal; chloroborohydride; trinitrobenzenesu.fonic acid: O-methv.isourea: 2 4- 
pentaned.one; and transaminase-catalyzed reaction with glyoxylate 

Arg.ny. residues are tnod.fied by react.on with one or severa, convent.ona, reagents. amon e them 
Pheny.g.yoxa., 2.3-butaned.one, , ,2-cyclohexanedione, and ninhydrin Der.vat.zation of arg.n.ne rJs.dues 
requires that the re.ct.on be performed in alka.tne condit.ons because of the h.gh pK. of the guanidtne functiona. 
group. Furthennore, these reagents may react with the groups of lysine as well as the argin.ne epsi.on-amino 
group. 

Carboxyl side groups (aspartyl or glutamyl) are selectively mod.fied by reaction with carbodiimides 
(R'-N-C-N-R-). where R and R' are d.fferent alky, groups, such as l-cyclohexy.^-morpho.inyM-ethy.) 
carbod.imide or .-«hy,-3.(4-azoni a ^4-dime,hy.penty.) carbodnm.de Furthennore, aspartyl and glutamyl 
res.dues are convened to asparag.ny. and glutamyl residues by reaction with ammon.um .ons 

Covalen, coup.ing of glycosides to am.no acid residues of the prote.n may be used to modify or 
urease the number or profile of carbohydrate subst.tuents, especially at or accent to those residues that' are 
solved in actin binding Dependtng on the coupl.ng mode used, the sugar»s) may be attached to (a) arg.n.ne 
and h.st.d.ne, (b) free carboxyl groups, (c) free su.fhydryl groups such as those of cysteine, (d) free hydroxy! 
groups such as those of ser.ne, threonine, or hydroxyzine. («) aromatic residues such as those of 
Phenylalanine, tyrosine, or tryptophan or (f) the amide group of g.utamine. Suitable methods are descr.bed for 
example in PCT Patent Publ.ct.on No. WO 87/05330 (published September , ,. 1,87). and in Ap„n. e« a... CRC 
Crit Rev. Biochem., pp. 259-306 (1 98] ). 

The covalent attachment of agents such as polyethylene glycol (PEG) or human serum albumin to 
human DNase I vanant, may reduce immunogenic* and/or toxicity of the variant and/or pro.ong its ha.f-.ife 
as has been observed with other prote.ns. Abuchowsk, e, al , J Biol. Chem. ^ 3582-3586 (19^7) 
Poznansky, et al., FEBS Lehers ^ 1 8-22 (1988); Goodson. et al.. Biotechnology S :343-346 (,990) Katre 
J Immunol 144:209-2 13 ( 1990); Harr.s, P^y^ c f l V co, C^ m ^ (Plenum Press , , 992) ,„ addj 
modification of native human DNase . or a variant thereof by these agents a, or ad.acent to (i.e.. within about 
five amino acid residues of, an ammo add residue that affects actm b.nd.ng ma> result ,n an act.n-res.stan, 



variant 



In a further embodiment, a human DNase 1 act.n-resistan, variant may comprise a mutat.on a, the Asn 
res.due that occurs at position 74 of the nat.ve human DNase I am.no acid sequence (e.g.. a N74D. N74K. or 
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N74S mutation), in order to reduce or prevent the deam.dation of the DNase I variant Frenz. et al.. PCT Patent 
Publication No WO 93/25670, published December 23. 1993 As another example, a human DNase I actm- 
res.stant variant may compr.se an ammo actd sequence mutation or other covalent modification that reduces the 
susceptibility of the variant to degradation by proteases (e.g., neutrophil elastase) that may be present in sputum 
5 and other biological materials 

The DNA-hydrolytic activity and actin-bmdmg affinity of the human DNase I variants prepared as 
described above are readily determined using assays and methods known in the art and as described herein Any 
such variant having DNA-hydrolytic activity and reduced binding affinity for act.n (as defined above I is an 
actin-resistant variant within the scope of this invention 

The human DNase I actin-resistant variants of this invention are used to reduce the viscoelasticity of 
DNA-contatnmg material, such as sputum, mucus, or other pulmonary secretions Such variants are particular!) 
useful for the treatment of patients with pulmonary disease who have abnormal viscous or mspissated secret.ons 
and conditions such as acute or chronic bronchial pulmonary disease, including infectious pneumon.a. bronchitis 
or tracheobronchitis, bronchiectasis, cystic fibrosis, asthma, tuberculosis, and fungal infections. For such 
therap.es, a solution or finely divided dry preparation of the actm-res.stant variant is instilled in conventional 
fashion into the airways (e.g., bronchi) or lungs of a patient, for example by aerosol.zation. 

The actin-resistant variants are also useful for adjunctive treatment of abscesses or severe closed-space 
infections in conditions such as empyema, meningitis, abscess, peritonitis, sinusitis, otitis, periodontitis, 
pericarditis, pancreatitis, cholelithiasis, endocarditis and septic arthritis, as well as in topical treatments in a 
variety of inflammatory and infected lesions such as infected lesions of the skin and/or mucosal membranes, 
surgical wounds, ulcerative lesions and burns The actin-resistant variant may improve the efficacy of 
antibiotics used in the treatment of such infections (e.g., gentamic.n activity is markedly reduced by reversible 
binding to intact DNA) 

Native human DNase 1 and actin-resistant variants thereof also may be useful for the treatment for 
systemic lupus erythematosus (SLE), a life-threatening autoimmune disease characterized by the production of 
diverse autoantibodies. DNA is a major antigenic component of the immune complexes In this instance, the 
human DNase 1 (native or variant) may be given systemically, for example by intravenous, subcutaneous, 
intrathecal, or intramuscular administration to the affected patient. 

Native human DNase 1 and actin-resistant variants thereof also may be useful for preventing the new 
development and/or exacerbation of respiratory infections, such as may occur in patients having cystic f.bros.s. 
chronic bronchitis, asthma, pneumon.a, or other pulmonary disease, or patients whose breathing is ass.sied by 
ventilator or other mechanical dev.ee. or other patients at risk of developing respiratory infections, for example 
post-surgical patients. 

The actin-resistant variants can be formulated according to known methods to prepare therapeutically 
useful compositions A preferred therapeut.c composition is a solution of an act,n-res.stani variant ... a buffered 
or unbuffered aqueous solut.on, and preferably ,s an .soton.c sal: solut.on such as 150 mM sodium chloride 
cor.ta.n.ng 1 0 mM calc.um chlor.de a, P H " These solutions are particularly adaptable for use ,n 
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commercially-available nebulizers including jet nebulizers and ultrasonic nebulizers useful for administration 
directly mto the airways or lungs of an affected patient 

In another embodiment, the therapeutic composition comprises a dry powder of the actin-resistant 
variant, preferably prepared by spray-drying of a solution of the actin-resistant variant, essentially as described 
S in co-pending U.S. Patent Application Serial No 08 206,020 (filed March 4. 1994) 

In a further embodiment, the therapeutic composition comprises cells actively producing an actin- 
resistant variant of human DNase I. Such cells may be directly introduced into the tissue of a patient, or ma> 
be encapsulated within porous membranes which are then implanted in a patient, in either case providing for 
the delivery of the actin-resistant variant into areas within the body of the patient in need of increased 
10 concentrations of DNA-hydrolytic activity. For example, the patient's own cells could be transformed, either 
in V IV.Q or £* vivo, with DN A encoding an actin-resistant variant of human DNase 1, and then used to produce 
the DNase I directly within the patient. 

The therapeutically effective amount of an actin-resistant human DNase I variant will depend, for 
example, upon the amount of DNA and actin in the material to be treated, the therapeutic objectives, the route 
15 of administration, and the condition of the patient. Accordingly , it will be necessary for the therapist to titer the 
dosage and modify the route of administration as required to obtain the optimal therapeutic effect In view of 
its reduced binding affinity for actin and consequential increased DNA-hydrolytic activity in the presence of 
actin relative to native human DNase I. the amount of an actin-resistant variant required to achieve a therapeutic 
effect may be less than the amount of native human DNase I necessary to achieve the same effect under the same 
2 0 conditions. Generally, the therapeutically effective amount of the act m- resistant variant will be a dosage of from 
about 0.1 ug to about 5 mg of the variant per kilogram of body weight of the patient, administered within 
pharmaceutical compositions, as described herein. 

An actin-resistant DNase ! variant optionally is combined with or administered in concert with one or 
more other pharmacologic agents used to treat the conditions listed above, such as antibiotics, bronchodilators, 

2 5 anti-inflammatory agents, mucolytics (e.g. n-acetyl-cysteine). actin binding or actin severing proteins (e.g., 

gelsolin; Matsudaira el aL Cell 139- 140 (1988); Stossel, et al., PCT Patent Publication No WO 94/22465 
(published October 13, 1994)), protease inhibitors, or gene therapy product (e.g., comprising the cystic fibrosis 
transmembrane conductance regulator (CFTR) gene, Riordan, et al , Science 1 066- 1 073 (1989)) 

The following examples are offered by way of illustration only and are not intended to limit the 

3 o invention in any manner. All patent and literature references cited herein are expressly incorporated 

EXAMPLE 1 
Mutagenesis of Human DNase 1 
£ c_oi] strain CJ236 (BioRad Laboratories. Richmond, California USA) was transformed with plasmid 
pRK.DNase.3 using the method of Chung et al. (Nuc. Acids Res 1£:3580 (1988) The plasmid pRK DNase .3 
3 5 used in making the present invention is as described in PCT Patent Publication No WO 90'075" T 2 (published 
July 12, 1990), except that the nucleotide sequence encoding human DNase 1 is as shown in Figure 1. 
Transformed cells were plated on LB agar plates containing 50 ugml carbenicillin and grown overnight at 
37°C 2 YT broth (5 ml) containing 50 ug ml carbenicillin and 10 ul VCSM 1 3 helper phage (Stratagenc. La 
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Jolia, California USA) was inoculated with an individual colony from the agar plate and grown overnigh: at 
37° C with agitation Single stranded DNA was isolated from this culture and used as template for subsequent 
mutagenesis 

Site-directed mutagenesis was accomplished using synthetic oligonucleotides according to the method 
5 of Kunkel, et al. (Meth. Enzymol I 54 367-382 ( 1 987). The mutagenic oligonucleotides were 2 1 -mcrs oi 24- 
mers, having either 9 or 12 exact base matches 5' to the mismatched codon and 9 exact base matches 3 to the 
mismatched codon Following mutagenesis, single stranded DNA from individual clones was subjected to 
dideoxy sequencing (Sanger, et al., Proc. Nat. Acad Sci USA 74: 5463-5467 (1977)) DNA having variant 
nucleotide sequences then was transformed as described above into E. coli strain XL I Blue MRF' (Stratagene ) 

10 After plating and single colony isolation as before, individual colonies were used to inoculate 0.5 liter LB broth 
containing 50 ug/ml carbenicillin. Following growth overnight with agitation at 37* C, the cells were harvested 
by centrifugation and the variant DNA (in the expression vector) was purified using Qiagen tip-500 columns 
(Qiagen Inc., Chatsworth, California USA). 

Figures 2-6 identify the different human DNase I variants that were made In the figures and 

15 throughout the specification, the description of the amino acid substitution mutation(s) present in a DNase 1 
variant is abbreviated by a first alphabetical letter, a number, and a second alphabetical letter The first 
alphabetical letter is the single letter abbreviation of amino acid residue in native (wild-type) human mature 
DNase I, the number indicates the position of that residue in native human mature DNase I (numbering as shown 
in Figure 1 ), and the second alphabetical letter is the single letter abbreviation of the amino acid residue at that 

2 0 position in the variant DNase 1. For example, in the DNase I variant having a D53R mutation, the aspartic acid 
(D) residue at position 53 in native human mature DNase I has been replaced by an arginine (R) residue 
Multiple mutations in a single variant are designated similarly, with a colon (:) separating each of the different 
mutations that are present in the variant. For example, the designation D53R:Y65A indicates thai the variant 
has a D53R mutation and a Y65A mutation. 



25 EXAMPLE 2 

Expression of Human DNase I Variants 
Human embryonic kidney 293 cells (ATCC CRL 1 573, American Type Culture Collection, Rockville. 
Maryland USA) were grown in serum containing media in 1 50 mm plastic Petri dishes Log phase cells were 
transiently cotransfected with 22.5 \ig purified variant DNA (prepared as desenbed above) and 1 7 ug adenovirus 

3 0 DNA using the calcium phosphate precipitation method (Gorman, et al , DNA and Protein Eng. Tech 2:3- 1 0 
(1990)). Approximately 16 hours after transfection, the cells were washed with 1 5 ml phosphate buffered saline 
and the media was changed to serum free media. Two harvests of the cell culture media were taken from each 
plate, the first at either 24 or 72 hours and the last at 96 hours following the serum free media change A total 
of approximately 50 ml of cell culture supernatant containing the DNase ! variant was obtained in this way The 

3 5 pool of culture supernatant collected from each plate was concentrated 5 to 50 fold using Centnprep 10 
concentrators, and the concentrates were assayed to determine various biochemical and biological activities cf 
the DNase I variants 
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Concentrate containtng native human DN,e . was prepared by the same procedure as described above 
except that the 293 cells were trans.ently transfeced w„h plasm.d pRK DNase.3 

EXAMPI F 3 

Biochgmir fil a nd Biolog i cal Activities oUimm QNxx | ymann 
1 Relative Snecific Af-riyjry 

n* relative specific activity of DNase I variants was assessed by companng the activity of the vanan, 
to that of na tl ve human DNase , ln two different assays. In pan.cula, the re.at.ve specific activirv of ,he 
var.ants „ defined as the concentrate of the vanant (,„ p g/ml) det erm,ned ,n a methv. green activirv assav 
(Stn.crop,. et a.., Ana. B.ochem. 222 35.-358 (.994); Kum.ck. Arch. B,ochem. 25:4 I -53 ( .9,0)) div ided hi 
the concentration of the vanant (in ug/m.) determined in a DNase . ELISA assay (described below, .n both the 
methyl green act.v.ty assay and the DNase . ELISA assay, the standard curves were determ.ned us.ng 
Puhnozyne* human DNase I. The relative specific act.v.ry of native human DNase I and variants are shown 
in Figures 2A-D 

The methyl green activity assay (Sinicropi, et a... Anal. Biochem 222:35 1 -358 ( 1 994); Kurnick Arch 
B.ochem. 22 4.-53 (.950)) utilizes methyl green dye. which tntercala.es approximately everv ,0 bases in the 
DNA, resulttng in a green substrate. As the DNA is cleaved by the DNase ,. the methyl green dye ,s released 
and ox.d.zed to a co.orless form "Thus, the loss of green co.or ,s propon.onal to the amount of DNase . added 
to the assay sample. The amount of DNase I present in the assay is then quamitated by companson to a standard 
curve that .s prepared by assaying known quantities of DNase I. 

The DNase I ELISA assay involves coating microther plates with a goat anti-DNase I polyclonal 
ant.body, adding the samp.e to be assayed, and detectutg any resulttng bound DNase . with a rabbit ant.-DNase 
I po.yc.ona. ant.body wh.ch is conjugated to horseradish peroxidase (HRP) When HRP substrate and color 
development reagent are added, the co.or deve.oped is proport.ona, to the amount of DNase I present ,n the 
sample. The amount of DNase I present in the assay is then quant.tated by companson to a standard curve that 

2 5 is prepared by assaying known quantities of DNase I. 

In both assays, mu.tiple di.utions of the santp.es were assayed and those va.ues wh.ch fell in the mid- 
range of the standard curve were averaged and standard deviations calculated 

Also, the DNase . concentrate as determined by the DNase I ELISA assay was used to standards 
DNase . concentrates ,n other assays in which the DNase . var.ants were character.zed (e.g.. in assavs of 

3 0 inhibition by actin. described below) 

11 Actin Inhibition of nN atf I Hvdrnlviif A ;t|y jp 

G-ac,in (Kabsch. et al., Ann. Rev. B.ophys B.omol. Struct 2149-76 (.992)) was prepared bv 
d.a.yzing ovem.gh, a I mg,m. so.ut.on of acttn (obtained either commercial (S.gma. St. Louis M.ssouri USA j 
or prepared by the method of Pardee, eta... Meth. Enzymo. 8J: . 64- , 8 1 ( .982)) against 5 mM HEPES P H 7 , 
0-2 mM CaCI, 0.5 mM ATP. 0.5 mM P -mercaptoethanol at 4°C After centnfuganon a, ,3.000 x g for < mm 
the amount of G-actin was quant.tated by measuring the absorbance a, 290 nm. a , mg'm, so.ut.on ha, an 
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absorbance of 0.66 OD. The amount ofG-actin preparation required to substantially (>50% inhibition , but no, 
totally inhibit the DNA-hydrolyt.c activ.ty of native human DNase I was determined .n preliminary experiments 
under the same conditions used for each assay. 

Sens,t,v,ty to actin inhibition was assessed by measuring the DNA-hydrolyt.c acl.v.ry of the variants 
5 ,n the presence and absence of actin ,n either of rwo different assays, the methyl green assay previous!) 
described and a hyperchromicity assay which is based on the increase in absorbance at 260 nm upon 
denaturat.on and depo.ymer.zation of DNA (Kunitz. J Gen. Physiol 12 349-362 (.950). Kunitz. J Gen 
Physiol. 12.363-377 ( 1950)) The percent inhibition of selected variants in these assays are shown in Figures 
3 and 4. 

In the hyperchromia^ assay, concentrated culture supematants (prepared as described above, 
containing DNase 1 variants) were tncubated either with no added or a 2- to 3-fold molar excess of acun in 
buffer A (25 mM HEPES, P H 7.5. 4 mM CaCl, 4 mM MgCl, 0.1% BSA) for one hour at room temperature 
before being added to a cuvette containing 40 ug DNA in a total assay volume of 1.0 ml The final 
concentration of the DNase 1 variant in the assay was approximately 26 nM, as determined by DNase 1 ELISA 
assay. The rates of DNA hydrolysis by the DNase 1 variants m the presence and absence of actin were measured 
The percent activity shown in Figures 3 and 4 was calculated by determining the ratio of the DNA hydrolytic 
activity of the human DNase I (native or variant) in the presence of actin to its DNA-hydrolytic activity in the 

absence of actin and multiplying by 100. 

In the methyl green assay, concentrated culture supematants (prepared as described above, containing 
DNase 1 variants) were incubated either with no added actin or a 1000-fold molar excess of actin in buffer D 
(25 mM HEPES, pH 7.5, 4 mM CaCL, 4 mM MgCl,, 0 1% BSA. 0.01% th.merosal, and 0.05% Tween 20) at 
37' C for 16 hours. The concentration of active enzyme in each case was estimated by comparison with the 
standard curve of Pulmozyme®. The "percent activity" remaining of the vanant refers to the 1 00 times the ratio 
of the activity in the presence of actin to the activity in the absence of actin 

As shown in Figures 3 and 4. the DNA-hydrolyt.c activity of native human DNase is substantially 
reduced in the presence of actin By comparison, various single- and multiple-residue variants of native human 
DNase are relatively res.stant to inhibition by actin. as indicated by their having greater DNA-hydrolytic activity 
in the presence of actin than native human DNase 1 
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111 Artin Bindin ? ELISA 

A microliter based assay was developed to measure the binding of name human DNase I and 
DNase 1 variants to immobilized actm. First, the vsells of a MaxiSorp plate (Nunc. Inc.. Naperville. Illinois 
USA) were coated with 100 ul per well human GC globulin (Calbiochcm. La Jolla, California USA), an 
actin binding protein (Goldschm.dt-Clermont. et al, Biochem. J 22* 47 1 -477 (1985). McLeod. 
Biol. Chem. 264.: 1 260- 1267 (1989), Houme.da. et al.. bur J. Biochem. 222 499-503 ( 1 992)). at a 
concentration of .0 ug'ml in 25 mM HEPES. 4 mM MgCl, 4 mM CaCl, P H 7 2. a, 4°C for .6-24 hours 
After discarding the GC globulin, excess reactive sites -ere blocked by the addmon of 200 ul per well 
buffer C (buffer C is the same as buffer B. above, with the addition of 0 5 mM adenos.ne triphosphate. 
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buffer C was used as the assay diluent in all subsequent steps unless otherwise noted) and incubating the 
plate on a shaker for 1-2 hours at room temperature Each incubation step which follows was carried out at 
room temperature for one hour on a Mini Orbital Shaker (Bellco Biotechnology Vmeland. New Jersey 
USA); between each of the steps, the plate was emptied and washed 6 times with phosphate buffered saline 
5 containing 0.05% Tween 20 with a Microwash II plate washer (Skarron A/S. Norway) Next. G-actin. 
prepared as described above, was diluted to 50 ug/ml in buffer C and 100 ul was added to each well; the 
plates were incubated and washed, and 100 ul of various dilutions of Pulmozy rre<£ and cell culture media 
containing either native human DNase 1 or variants thereof were added to the wells and the plates incubated 
and washed Finally, 100 ul of a 1/25,000 dilution of an anti-human DNase 1 rabbit polyclonal antibody- 

1C horseradish peroxidase conjugate (original stock concentration was 465 ug/ml) was added to each well. 
After incubation and washing, color development was initiated by the addition of 100 ul per well color 
development reagent (Sigma Fast o-phenylenediamine and urea/H 2 0 2 tablets solubilized according to the 
manufacturer's recommendation) and stopped by the addition of 100 ul per well 4.5 N H.SO, The 
absorbance at 492 nm was recorded and plotted versus the concentration of DNase 1 originally added to the 

15 well. Sigmoidal curves resulted for native human DNase 1 and those variants which bound to actin; these 
curves were fit to a four parameter equation by nonlinear regression analysis (Marquardt, J. Soc. lndust 
Appl. Math. J_L:43 1 -44 I (1963); the concentration of each DNase I (native or variant) required to give a 
half-maximal signal in the assay was calculated from the curves and is referred to as the EC 50 vaiue The 
molecular mass of native human DNase I and the variants was assumed to be 37,000 Daltons. 

2 0 The relative binding affinity of each human DNase I variant was calculated by dividing the EC bQ 

value of the variant by the EC 50 value of native human DNase I determined in the ELISA assay, and the 
results are shown in Figures 5A-D By way of example, if the relative binding afTiniry of the human DNase 
I variant were calculated to be 5, this value would indicate that the EC S0 value of the variant is 5-fold greater 
than the EC 50 value of native human DNase, or in other words, that the variant has an affinity for actm that is 

2 5 5-fold less than the affinity of native human DNase I for actin in this ELISA assay 



IV. Sputum Compaction Assays 

A sputum compaction assay (PCT Patent Publication No WO 94' 10567, published May 11, 1994) was 
used to measure the relative viscoelasticity of sputum from cystic fibrosis patients ("CF sputum") before and 

3 0 after incubation with native human DNase I and different DNase I variants After mixing CF sputum with a 
DNase I sample and incubatmg for 20 min at room temperature, the semi-solid solutions were loaded into 
capillary tubes which then were centrifuged at 12,000 rpm for 20 minutes Following centnfugation. the height 
of the pellet was measured and compared to the height of the solution plus pellet. These measurements were 
then used to calculate the percent compaction of the sputum, w hich correlates w ith the viscoelasticity of the 

3 5 sputum 

The percent compaction determined upon treatment of CF sputum with native human DNase I and 
human DNase I actin-resistant variants is shown in Figure 6 These results indicate that the human DNase I 
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actin-resistant variants are more effective than native human DNase I in reducing the viscoelasticity of CF 
sputum, as determined by the compaction assay 
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SEQUENCE LISTING 
(1) GENERAL INFORMATION: 

(i) APPLICANT: Genentech, Inc. 
(li) TITLE OF INVENTION: HUMAN DNASF I VARIANTS 
5 (iii) NUMBER OF SEQUENCES: 9 8 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Genentech, Inc 

(B) STREET: 460 Point San Bruno Blvd 

(C) CITY : South San Francisco 
CD) STATE : California 

(E) COUNTRY: USA 

(F) ZIP: 94080 

(v) COMPUTER READABLE FORM : 

(A) MEDIUM TYPE: 3.5 inch, 1 . 44 Mb floppy disk 
15 <B) COMPUTER : IBM PC compatible 

(C) OPERATING SYSTEM: PC- DOS /MS - DOS 

(D) SOFTWARE: WinPatin (Genentech) 

(vi) CURRENT APPLICATION DATA: 
(A) APPLICATION NUMBER : 
20 (B) FILING DATE: 

(C) CLASSIFICATION: 

(Vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: PCT/US 9 5 / 0 2 3 6 6 

(B) FILING DATE: 02/24/95 

25 (viii) ATTORNEY /AGENT INFORMATION: 

(A) NAME: Johnston, Sean A. 

(B) REGISTRATION NUMBER : 35,910 

(C) REFERENCE /DOCKET NUMBER ■ P0925P1PCT1 

dx) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: 415/225-3562 

(B) TELEFAX: 415/952-9881 

(C) TELEX: 910/371-7168 

(2) INFORMATION FOR SEQ ID NO : 1 : 

(l) SEQUENCE CHARACTERISTICS: 
3S LENGTH: 260 amino acids 

(B) TYPE: Amino Acid 

(D) TOPOLOGY: Linear 

di) MOLECULE TYPE : Ammo Acid 

(Xi) SEQUENCE DESCRIPTION : SEQ ID NO : 1 : 
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Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Glv Glu Thr Lys 
Met Ser Asn Ala Thr Leu Val Ser Tyx He val Gin lie Leu Ser 
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Arc Tyr Asp lie Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 
3 5 4 0 4 5 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Aia Pro 

5 50 55 60 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 
65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 
80 85 9C 

10 Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala lie Val Arg Phe Phe Ser 
11C H5 120 



15 



Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 
125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu lie Asp Ala Leu Tyr Asp Val 
140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
155 160 165 

20 Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 175 180 

Trp Ser Ser lie Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
185 190 195 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pre Thr His Cys Ala 
25 * 200 205 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 
215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 240 

30 Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 

245 250 255 



Glu Val Met Leu Lys 
260 



(2) INFORMATION FOR SEQ ID NO : 2 : 

35 (i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 0 amino acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Ammo Acid 
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(XI ; SEQUENCE DESCRIPTION: SEQ ID NO : 2 : 

Leu Lys lie Ala Ala Phe Asn Ile Qln ^ ^ ^ ^ 

Met Ser Asn Ala Thr Leu Val Ser Tyr lie Val Gin lie Leu Ser 

20 25 30 



Arg Tyr Asp Ile Ala Leu Val Glr. Glu 



Val Arg Asp Ser His Leu 



35 



Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin 



Asp Ala Pro 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 
8C 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 
95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala lie Val Arg Phe Phe Ser 
110 H5 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala lie Val Pro Leu His Ala 
125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu lie Asp Ala Leu Tyr Asp Val 
140 145 1S0 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
170 1^5 180 

Trp Ser Ser Ile Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
I 85 190 195 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 21C 



Tyr Asp Arg Ile Val Val Al 



a Gly Met Leu Leu Arg Gly Ala Val 



215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 
230 235 24 o 



Leu Ser Asp Gin Leu Ala Gin Al 



a Ile Ser Asp His Tyr Pro Val 



245 250 255 



Glu Val Met Leu Lys 

26C 



(2) INFORMATION FOR SEQ ID NO : 3 : 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 amino acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY Linear 

(ii) MOLECULE TYPE: Amino Acid 

(Xl) SEQUENCE DESCRIPTION: SEQ ID NO : 3 : 

Leu Lys lie Ala Ala Phe Asn lie Gin Thr Phe Gly His Thr Lys 

! 5 10 15 

Met, Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

20 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 
3 5 4 0 45 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 
50 55 60 

15 Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 
8 0 8 5 9 0 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 
20 " 95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 
110 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 
125 130 135 

25 Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 

140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
155 160 I 65 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

3C 170 175 180 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

185 190 195 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 
200 205 210 

3 5 Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 22 0 225 

Val Pre Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 240 



Leu Ser Asp Gin Leu 



Ala Gin Ala He Ser Asp His Tyr Pre Val 
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245 250 255 

Glu Va 1 Met Leu Lys 
260 

(2) INFORMATION FOR SEQ ID NO : 4 : 

5 (i.< SEQUENCE CHARACTERISTICS: 

(A) LENGTH; 260 amino acids 
(BI TYPE: Amine Acid 
(D) TOPOLOGY: Linear 
(iij MOLECULE TYPE: Amino Acid 

1C (xi) SEQUENCE DESCRIPTION: SEQ ID NO : 4 : 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Arg Thr Lys 

1 5 1C 15 

Met Ser Asn Ala Thr Leu Va! Ser Tyr He Val Gin He Leu Ser 

20 25 30 

15 Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

35 40 45 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 55 60 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

20 65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

2 5 Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 

HO 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 

125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 

30 140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 175 ISO 

3 5 Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

185 190 195 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Fro Thr His Cys Ala 

200 205 2 10 
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Tyr Asp Arg lie Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 240 

5 Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 

245 250 255 



Glu Val Met Leu Lys 
260 



(2) INFORMATION FOR SEQ ID NO : 5 : 

10 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 amino acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 



(Xl ) SEQUENCE DESCRIPTION: SEQ ID NO : 5 : 

IS Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Trp Thr Lys 

15 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

20 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 
20 35 40 45 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 
50 55 60 

Asp Thr Tyr His Tyr Val Val Ser Glu Pre Leu Gly Arg Asn Ser 
6 5 7 0 7 5 

2 5 Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

8 0 8 5 9 0 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 

3 0 110 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 

125 13C 135 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 
140 145 150 

3 5 Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 16 0 165 



Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 17 S 180 
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Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
185 19 0 19 5 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

5 Tyr Asp Arg He Val Val Ala sly Met Leu Leu Arg Gly Ala Val 

215 22C ' 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 
230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 
10 245 250 255 

Glu Val Met Leu Lys 
260 

(2) INFORMATION FOR SEQ ID NO : 6 : 

(l) SEQUENCE CHARACTERISTICS: 
15 (A) LENGTH: 260 amino acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO : 6 .- 

Leu Lys He Ala Ala Phe Asn lie Gin Thr Phe Gly Tyr Thr Lys 
20 1 5 10 * J 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 
20 25 30 

Arg Tyr Asp lie Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 
35 40 45 

2 5 Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

5 ° 55 60 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

6 5 7C 75 



30 



Tyr Lys Glu Arg Ty r Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pre Ala He Val Arg Phe Phe Ser 

110 H5 i2 0 

35 Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 

125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 

14C 145 * i5Q 
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Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
170 175 180 

S Trp Ser Ser lie Arg Leu Trp Thr Ser Pre Thr Phe Gin Trp Leu 

185 190 195 

lie Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

Tyr Asp Arg lie Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 
10 215 22C 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 
230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala lie Ser Asp His Tyr Pro Val 
245 250 255 

15 Glu Val Met Leu Lys 

260 

(2) INFORMATION FOR SEQ ID NO : 7 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 amino acids 
20 (B) TYPE: Amino Acid 

(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 7 : 

Leu Lys lie Ala Ala Phe Asn lie Gin Thr Phe Gly Glu Thr Lys 
15 10 15 

25 Met Ser Asn Ala Thr Leu Val Ser Tyr lie Val Gin lie Leu Ser 

20 25 30 

Arg Tyr Asp lie Ala Leu Val Gin Glu Val Arg Asp Ser Ala Leu 
35 40 45 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 
30 50 55 60 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 
6 5 7 0 ^5 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 
60 85 90 

3 5 Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 10C 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 

11C US 120 
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Arg Phe Thr Glu Val Arg Glu Phe Ala lie Val Pro Leu His Al 



a 



125 



130 135 



Ala Pro Gly Asp Ala Val Ala Glu lie Asp Ala Leu Tyr Asp Val 

140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 160 165 



Me 



t Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pre Ser Gl 



n 



170 175 180 



Trp Ser Ser lie Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
10 185 190 195 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 
200 2 05 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

15 Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 
245 250 255 

Glu Val Met Leu Lys 

20 260 

(2) INFORMATION FOR SEQ ID NO : 8 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 amino acids 
(B; TYPE: Amino Acid 
25 (D) TOPOLOGY: Linear 

ixi) SEQUENCE DESCRIPTION: SEQ ID NO : 8 : 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 
1 5 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

3C 20 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser Asp Leu 
3 5 4 c 4 5 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 55 60 

35 Asp Thr Tyr His Tyr Val Val Ser Glu Pre Leu Gly Arg Asn Ser 

65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 85 90 
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Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 
110 115 120 

5 Arg Phe Thr Glu Val Arg Glu Phe Ala lie Val Pro Leu His Ala 

125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 
140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
1C 155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
170 175 180 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
185 190 195 

15 He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 
20 230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 
245 2S0 255 

Glu Val Met Leu Lys 
260 

2 5 (2) INFORMATION FOR SEQ ID NO : 9 : 

li) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 0 amino acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

30 (xi) SEQUENCE DESCRIPTION : SEQ ID NO : 9 : 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 

1 5 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

20 25 30 

35 Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser Tyr Leu 

3 5 4 0 4 5 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

5 C 5 5 6 0 
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Asp Thr Tyr H iS Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

65 ->o is 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

8C SS 90 

5 Ala Va: Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 j.35 

Asn Asp Thr Phe Asn Arg Glu Pro Ala lie Val Arg Phe Phe Ser 

110 US 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala lie Val Pro Leu His Ala 

10 125 130 135 



Ala Pre Gly Asp Ala Val Ala Glu II 



e Asp Ala Leu Tyr Asp Val 



140 145 150 



Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu 



Asp Val Met Leu 
155 160 165 

15 Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 175 180 

Trp Ser Ser lie Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
185 190 195 

Ile Pr ° As P £er A1 * Thr Thr Ala Thr Pro Thr His Cys Ala 

"° 200 205 2xo 

Tyr Asp Arg lie Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 
215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 240 



25 Leu Ser Asp Gin Leu Ala Gin Ala Ile Ser Asp Hxs Tyr Pro Val 

245 250 255 

Glu Val Met Leu Lys 
260 

(2) INFORMATION FOR SEQ ID NO : 1 0 : 

30 (i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 260 amino acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(Xl) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 

35 Leu Lys lie Ala Ala Phe Asn lie Gin Thr Phe Gly Glu Thr Lys 

^ 1 C 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr lie Val Gin Ile Leu Ser 
~° 2S 30 
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Arg Tyr Asp lie Ala Leu Val Gin Giu Val Arg Asp Ser Trp Leu 

35 4 0 4S 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 5 5 60 



Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

65 70 7S 

Tvr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pre Asp Gin Val Ser 

* * _ _ on 



80 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 
0 " 95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 
110 11^ 12C 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 
125 130 I 35 

5 Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 

140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
20 170 175 180 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
185 190 195 

lie Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

2 5 Tyr Asp Arg lie Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 
230 235 240 



30 



Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp Kis Tyr Pro Val 
245 250 255 



Glu Val Met Leu Lys 
260 

(2) INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 
35 (A) LENGTH: 260 amino acids 

;B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 



Xi ) SEQUENCE DESCRIPTION: SEQ ID NO : 1 1 
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Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 

15 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr lie Vai Gin He Leu Ser 

20 25 30 

Arg Tyr Asp lie Ala Leu Val Gin Glu Val Arg Asp Ser Hxs Leu 

35 40 45 

Thr Ala Vai Gly Lys Leu Leu Ala Asn Leu Asn Gin Asp Ala Pro 



50 55 



6 0 



Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 
65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 
80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 
95 100 ^ 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 

110 H5 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 
125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 
140 145 ~ 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
170 175 180 

Trp Ser Ser lie Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
185 190 195 

lie Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 



Tyr Asp Arg He Val Val Ala Gl 



y Met Leu Leu Arg Gly Ala Vai 



215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 
230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 

245 2 50 2 55 

Glu Val Met Leu Lys 

26C 

(2) INFORMATION FOR SEC ID NO : 1 2 : 



(l) SEQUENCE CHARACTERISTICS . 



1 o 



15 



PCTOJS96/02421 
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(A) LENGTH: 26 0 amino acids 
{ B ) TYPE: Amino Acid 
ID) TOPOLOGY; Linear 

(XI ) SEQUENCE DESCRIPTION: SEQ ID NO : 12 : 

Leu Lys lie Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 
15 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

20 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 
35 4 0 45 

Thr Ala Val Gly Lys Leu Leu Lys Asn Leu Asn Gin Asp Ala Pro 
50 55 60 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

65 70 7 ^ 

Tyr Lys Glu Arg Tyr Leu Fhe Val Tyr Arg Pro Asp Gin Val Ser 
80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 
20 HO H5 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 
12 5 13 0 I 35 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 
140 145 I 50 

25 Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 160 I 65 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 1^5 190 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
30 185 190 195 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 22 5 



3E Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

220 



235 240 



Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 
245 250 255 
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Glu Val Met Leu Lys 

260 

(2) INFORMATION FOR SEQ ID NO : 1 3 : 

d SEQUENCE CHARACTERISTICS: 
5 (A; LENGTH: 26C anino acids 

(B; TYPE : Amine Acid 
<d; TOPOLOGY: Linear 

<xi) SEQUENCE DESCRIPTION : SEQ ID NO : 1 3 : 

Leu Lys lie Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 

10 1 5 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

20 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

35 40 45 

15 Thr Ala Val Gly Lys Leu Leu Arg Asn Leu Asn Gin Asp Ala Pro 

50 55 60 

Asp Thr Tyr Kis Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

6 5 7 0 7 5 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pre Asp Gin Val Ser 

20 80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 

110 115 120 

2 5 Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 

125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 

140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

30 155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 175 180 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

185 190 195 

35 He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 2 05 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arq Gly Ala Val 

215 220 22 5 
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Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala Tie Ser Asp His Tyr Pro Val 

245 250 255 



5 Glu Val Met Leu Lys 

260 



(2) INFORMATION FOR SEQ ID NO : 14 : 



(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 0 amino acids 
10 (B) TYPE: Ammo Acid 

(D) TOPOLOGY : Linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 4 : 



Leu Lys lie Ala Ala Phe Asn lie Gin Thr Phe Gly Glu Thr Lys 

15 10 15 

15 Met Ser Asn Ala Thr Leu Val Ser Tyr lie Val Gin lie Leu Ser 

20 25 3C 



Arg Tyr Asp lie Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

35 40 45 

Thr Ala Val Gly Lys Leu Leu Tyr Asn Leu Asn Gin Asp Ala Pro 

20 50 55 60 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

8 0 8 5 9 0 

25 Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala lie Val Arg Phe Phe Ser 

11C 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala lie Val Fro Leu His Ala 

30 125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu lie Asp Ala Leu Tyr Asp Val 

140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 160 165 

35 Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

17 0 1^5 180 

Trp Ser Ser lie Arg Leu Trp Thr Ser Pro Thr Fhe Gin Trp Leu 

135 190 19S 
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He Pre Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr Hi 



200 



205 



s Cys Ala 
210 



Tyr Asp Arg He Val Val Ala Gly Met Leu Leu 



• 15 22 0 



Arg Gly Ala Val 
25 



5 Val Pro Asp Ser Ala Leu P 



ro Phe Asn Phe Gin Ala Ala Tyr Glv 
235 240 



Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr P 



245 



ro Val 



2 50 



255 

Glu Val Met Leu Lys 
260 

(2) INFORMATION FOR SEQ ID NO : 1 5 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 amine acids 
(E) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:l 5: 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 

1 5 



10 



Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu 



20 



25 



Ser 

30 



Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 
35 4 ° 45 

Thr Ala Val Gly Lys Leu Leu Asp Asn ^ ^ ^ ^ ^ 

Asp Thr Tyr Kis Ala Val Val Ser Glu Pro Leu Gly Arg Asn Ser 
65 7 C 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

85 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pre Cys Gly 



95 



1C0 



105 



Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 



110 



115 



120 



Arg Phe Thr Glu Val Arg Glu Phe Ala lie Val Pro Leu His AU 



125 130 " la 

130 135 



Ala Pro Gly Asp Ala Val Ala Glu 



He Asp Ala Leu Tyr Asp Val 

140 "5 15c 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
15S 
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Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
170 175 18C 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
185 190 195 



He Pro Asp Ser Ala Asp Thr Th 

200 



r Ala Thr Pro Thr His Cys Ala 

205 210 



10 



Tyr Asp Arg lie Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 
215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 
230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 
245 250 255 

Glu Val Met Leu Lys 
260 

15 (2) INFORMATION FOR SEQ ID NO : 16 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 amino acids 

(B) TYPE: Amino Acid 
<D) TOPOLOGY: Linear 



20 ( 



XI) SEQUENCE DESCRIPTION: SEQ ID NO : 1 6 



Leu Lys lie Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 



5 



10 



yet Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

20 25 30 

2 5 Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 



35 



40 



Leu Asn Gin Asp Ala Pro 

50 55 60 



Thr Ala Val Gly Lys Leu Leu Asp Asn 



30 



Asp Thr Tyr His Arg Val Val Sex Glu Pro Leu Gly Arg Asn Ser 

65 7 ° 15 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arc Pre Asp Gin Val Ser 

80 85 9° 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

3 5 Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 

no "° 



Arg Phe 



Thr Glu Val Arg Glu Phe Ala lie Val Pro Leu His Ala 
125 130 I 35 
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Ala Pro Gly Asp Ala Val Ala Glu 



He Asp Ala Leu Tyr Asp Val 



145 15C 



Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 «0 165 

S Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 175 1B0 

Trp Ser Ser lie Arq Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
185 ISO 195 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr Has Cys Ala 

200 205 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 
215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 



235 



240 



15 



Leu Ser Asp Gin Leu Ala Gin Al 



a He Ser Asp His Tyr Pro Val 
245 250 255 



20 



Glu Val Met Leu Lys 
260 

(2) INFORMATION FOR SEQ ID NO : 1 7 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 0 amino acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(Xl) SEQUENCE DESCRIPTION : SEQ ID NO : 1 7 
" ^ LyS Ile Ala Al * Phe Asn He Gin Thr Phe Gly Glu Thr Lys 

Net Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin lie Leu Ser 
20 25 

^ Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

35 40 45 



Thr Ala Val Gly Lys Leu Leu 



Asp Asn Leu Asn Gin Asp Ala Pro 



50 55 60 



Asp Thr Tyr Has Trp Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

3S Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pre Cys Gly 
95 ioo 105 
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Asn Aep Thr Phe Asn Arg Glu Pro Ala lie Val Arg ?he Phe Ser 

no us — 0 



Arg Phe Th 



r Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 
125 130 135 



10 



Ala Pre Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 
140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
170 1"75 180 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Fhe Gin Trp Leu 
185 19° 195 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

15 Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 
230 235 240 



20 



25 



Leu Ser Asp Gin Leu Ala Gin Ala lie Ser Asp His Tyr Pro Val 
245 250 255 

Glu Val Met Leu Lys 
260 

(2) INFORMATION FOR SEQ ID NO: 18: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 amino acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(Xl) SEQUENCE DESCRIPTION: SEQ ID NO: 18: 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 
1 5 10 15 

Me- Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

2C 25 30 

Arq Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 
35 40 45 

3 5 Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 55 6° 

Asp Thr Tyr His Tyr Val Ala Ser Glu Pro Leu Gly Arg Asn Ser 

fiq 70 75 



30 
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Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

8 C 8 5 9 0 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

5 Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 

HO 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 

125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 

10 140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 175 180 

15 Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

185 190 195 

lie Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

20 21S 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 

245 250 255 

25 Glu Val Met Leu Lys 

260 

(2) INFORMATION FOR SEQ ID NO: 19: 

(i) SEQUENCE CHARACTERISTICS: 

(A ) LENGTH: 26 0 ammo acids 
30 (B) TYPE: Amino Acid 

<D) TOPOLOGY: Linear 

(XI .' SEQUENCE DESCRIPTION: SEQ ID NO : 1 9 : 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 

1 5 10 15 

35 Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin lie Leu Ser 

20 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

3 5 4 0 4 5 
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Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 55 60 

Asp Thr Tyr His Tyr Val Glu Ser Glu Pro Leu Gly Arg Asn Ser 

65 70 75 

5 Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala lie Val Arg Phe Phe Ser 

10 110 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala lie Val Pro Leu His Ala 

125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu lie Asp Ala Leu Tyr Asp Val 

140 145 150 

15 Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 175 180 

Trp Ser Ser lie Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

20 185 190 195 

lie Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

Tyr Asp Arg lie Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

25 Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala lie Ser Asp His Tyr Pro Val 

245 250 255 

Glu Val Met Leu Lys 
30 260 

(2) INFORMATION FOR SEQ ID NO: 20: 

(l) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 0 amino acids 

(B) TYPE: Ammo Acid 
3 5 (D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 2 0 : 

Leu Lys lie Ala Ala Phe Asn lie Gin Thr Phe Gly Glu Thr Lys 

15 10 15 
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Met ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

20 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 
35 40 45 



5 Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 5b 60 



Asp Thr Tyr His Tyr Val Lys Ser Glu Pro Leu Gly Arg Asn Ser 

65 70 75, 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 
10 80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Glv 
95 100 ' 10 s 

Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 

110 H5 120 

15 Arg Phe Thr Glu Val Arg Glu Phe Ala lie Val Pro Leu His Ala 

125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 
140 145 15C 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
20 155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
170 175 180 



Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

185 190 ' 1S5 

25 He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 22C " 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Glv 

30 230 -.tc 

u 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 

245 250 255 

Glu Val Met Leu Lys 
260 



(2) INFORMATION FOR SEQ ID NO : 2 1 : 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 0 amino acids 

(B) TYPE: Amino Acid 
ID) TOPOLOGY: Linear 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 2 1 : 

Leu Lys lie Ala Ala Phe Asn lie Gin Thr Phe Gly Glu Thr Lys 
1 5 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 
5 20 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser Kis Leu 
3 5 4 0 4 5 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 
50 55 60 

10 Asp Thr Tyr His Tyr Val Val Ser Lys Pro Leu Gly Arg Asn Ser 

65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pre Asp Gin Val Ser 
80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 
15 95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 
110 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 
125 130 135 

20 Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 

140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
2 5 170 175 180 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
185 190 195 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr Hxs Cys Ala 

200 205 210 

30 Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 
23 0 2 35 24 0 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 
35 245 250 255 

Glu Val Met Leu Lys 
260 

(2) INFORMATION FOR SEQ ID NO: 22: 
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(l) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 amino acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 



5 (xi) SEQUENCE DESCRIPTION: SEQ ID NO : 2 2 : 

Leu Lys He Ala Ala Phe Asn lie Gin Thr Phe Gly Glu Thr Lys 
15 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr lie Val Gin He Leu Ser 

20 25 30 

10 Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

35 40 45 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 
50 55 " 60 

Asp Thr Tyr His Tyr Val Val Ser Arg Pro Leu Gly Arg Asn Ser 
15 65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 
80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 
95 100 105 

2 0 Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 

HO 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 

130 135 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 
25 140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
155 160 16S 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
170 175 180 

30 Trp Ser Ser lie Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

185 190 195 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 
200 205 210 

Tyr Asp Arg lie Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 
35 215 220 " 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 
230 235 24 0 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 
245 250 255 
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Glu Val Met Leu Lys 

260 

(2) INFORMATION FOR SEQ ID NO : 2 3 : 

(i) SEQUENCE CHARACTERISTICS: 
5 (A) LENGTH : 260 amino acids 

(B) TYPE: Amine Acid 
(DJ TOPOLOGY: Linear 

(.XI) SEQUENCE DESCRIPTION: SEQ ID NO : 2 3 : 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 
10 1 5 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 
20 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser Ala Leu 
35 40 45 

15 Thr Ala Val Gly Lys Leu Leu Arg Asn Leu Asn Gin Asp Ala Pro 

50 55 60 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 
65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 
20 80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pre Cys Gly 
95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 
HO 115 120 

25 Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 

125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 
140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
33 155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
170 175 180 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
185 190 195 

35 He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 21 C 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 
215 220 225 
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Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 24C 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 
245 250 255 

5 Glu Val Met Leu Lys 

260 

(2! INFORMATION FOR SEQ ID NO: 24: 

(l) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 260 ammo acids 
10 (B) TYPE: Ammo Acid 

(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 24: 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 

1 5 10 15 

15 Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

20 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 
35 40 45 

Thr Ala Val Gly Lys Leu Leu Arg Asn Leu Asn Gin Asp Ala Pro 
20 50 55 * 60 

Asp Thr Tyr His Ala Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 
80 85 * 90 

25 Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 ' 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 
110 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 

30 125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 
140 14 5 15 C 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
155 160 165 

3 5 Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

110 175 160 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
-85 190 195 
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lie Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 21C 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 
215 220 225 

5 Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 24C 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp Hxs Tyr Pro Val 
24b 250 255 

Glu Val Met Leu Lys 
10 260 

(2) INFORMATION FOR SEQ ID NO : 2 5 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 amino acids 
(E) TYPE: Amino Acid 
15 (D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 2 5 : 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 
15 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 
20 20 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 
35 40 45 

Thr Ala Val Gly Lys Leu Leu Arg Asn Leu Asn Gin Asp Ala Pro 

50 55 60 

25 Asp Thr Tyr His Tyr Val Val Ser Arg Pro Leu Gly Arg Asn Ser 

65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

3C 95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 

110 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 
125 13C 135 

3 5 Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 

140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 160 165 
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Met Gly Asp Phe Asn Ala Gly Cvs Ser iv»- w=. i a 

y "~ ys ^ er T Y r Val Arg Pro Ser Gin 



170 



175 



18 0 



Trp ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
165 190 195 

He Pro Asp ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 
200 210 
Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala V al 



215 



22 0 



225 



iQ Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 



230 



235 



240 



Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 



245 



250 



255 

Glu Val Met Leu Lys 
260 

15 (2) INFORMATION FOR SEQ ID NO: 26: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 0 ammo acids 

(B) TYPE: Ammo Acid 
(D) TOPOLOGY: Linear 

20 (xi) SEQUENCE DESCRIPTION : SEQ ID NO: 26: 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 
5 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 
20 25 30 

25 Arg Tyr Asp lie Ala Leu Val Gin Glu Val Arg Asp Ser Ala Leu 



35 



40 



45 



Thr Ala Val Gly Lys Leu Leu Arg Asn Leu Asn Gin 



Asp Ala Pro 

50 55 60 



3Q Asp Thr Tyr H:s Ala Val Val Ser Glu Pro Leu Gly Arg Asn Ser 



65 



70 



75 



Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 
8C 65 30 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 
95 100 x 

3 5 ash Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe S 



105 



110 

12 0 



115 



Arg Phe Thr Glu Val Arg Glu Phe Ala lie Val Pro Leu His Al, 
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Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 

140 145 -50 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 160 l gs 

5 Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 1^5 180 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

165 190 195 



10 



He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 
200 205 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 
23C 235 240 

15 Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 

245 250 255 

Glu Val Met Leu Lys 
260 

(2) INFORMATION FOR SEQ ID NO : 2 7 : 

20 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 amino acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(XI) SEQUENCE DESCRIPTION: SEQ ID NO : 2 7 : 

25 Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 
15 10 1B 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

20 25 30 



Arg Tyr Asp I 



le Ala Leu Val Gin Glu Val Arg Asp Ser Ala Leu 



30 35 40 45 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 55 60 

Asp Thr Tyr His Ala Val Val Ser Arg Pro Leu Gly Arg Asn Ser 

65 70 75 

3 5 Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

8C 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 
95 100 
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Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 

110 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 

125 130 135 

5 Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 

140 145 * 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
10 170 175 180 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
18 $ 190 195 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 
200 205 210 

15 Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

21 5 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 
230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 
20 24 * 250 * ' 255 

Glu Val Met Leu Lys 
260 

(2) INFORMATION FOR SEQ ID NO : 2 8 : 

(i) SEQUENCE CHARACTERISTICS : 
25 (A) LENGTH : 260 amino acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28: 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 

30 5 io U 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 
20 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser Cys Leu 
3 5 40 45 

35 Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

sc 55 60 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 
65 7 0 75 
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Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

8 0 8 5 9 0 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

5 Asn Asp Thr Phe Asn Arg Glu Pro Ala lie Val Arg Phe Phe Ser 

110 H5 12C 

Arg Phe Thr Glu Val Arg Glu Phe Ala lie Val Pro Leu His Ala 

125 130 135 



10 



Ala Pro Gly Asp Ala Val Ala Glu lie Asp Ala Leu Tyr Asp Val 
14 0 14 5 130 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
155 160 165 

Met: Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
170 17 5 l 00 

15 Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

185 190 195 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 
200 205 210 



20 



Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 
215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 
230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 

245 250 255 

25 Glu Val Met Leu Lys 

260 

(2) INFORMATION FOR SEQ ID NO : 2 9 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26C amino acids 
30 (B) TYPE: Amino Acid 

(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 2 9 : 

Leu Lys He Ala Ala Phe Asn lie Gin Thr Phe Gly Glu Thr Lys 
1 5 10 15 

35 Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

20 2 5 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser Gin Leu 
35 4 0 4S 
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Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 5 5 6 0 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

65 70 75 

5 Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 8b 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 

10 110 115 " 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 

12 $ 130 135 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 

14 ° 145 150 

15 Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

!55 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

17 0 175 180 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

20 165 190 * 195 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

2 5 Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 

245 250 255 

Glu Val Met Leu Lys 

3C 260 

(2) INFORMATION FOR SEQ ID NO : 3 0 : 

(l) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 amino acids 

(B) TYPE: Ammo Acid 

3 5 (D) TOPOLOGY; Linear 

(xi } SEQUENCE DESCRIPTION: SEC ID NO: 30; 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 

15 10 15 



-53- 



PCTAJS96/02421 

WO 96/26279 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin lie Leu Ser 

20 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Cys 
' 35 4 0 4S 



Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

5 0 



55 60 



10 



Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

65 ™ 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pre Ala He Val Arg Phe Phe Ser 

110 H5 120 



15 Arg Phe Thr Glu Val Arg Gl 

12 5 



u Phe Ala lie Val Pro Leu His Ala 
130 135 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 
140 145 1SC 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
20 1" 1" 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
170 I'S I 80 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
165 195 

2 5 He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

„~ 7 0 S 210 



200 



Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 
30 230 235 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 

245 250 255 

Glu Val Met Leu Lys 

260 

3 5 (2) INFORMATION FOR SEQ ID NO : 3 1 : 

(1) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 260 amino acids 

(B) TYPE: Ammo Acid 
(D) TOPOLOGY: Linear 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 3 1 : 

Leu Lys lie Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 

15 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

5 20 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Lys 

35 40 45 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 55 60 

10 Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 B5 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

15 95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 

110 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 

125 130 135 

2 0 Ala Pro Gly Asp Ala Val Ala Glu lie Asp Ala Leu Tyr Asp Val 

140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

25 170 175 180 

Trp Ser Ser lie Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

185 190 195 

lie Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

30 Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 

35 245 250 255 

Glu Val Met Leu Lys 
260 

(2) INFORMATION FOR SEQ ID NO : 3 2 : 
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(l) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 amino acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 



10 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 3 2 : 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Giu Thr Lys 

1 5 10 is 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

20 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Arg 

35 40 45 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 55 60 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

15 65 70 ° ' 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

20 Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 

HO 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 

125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 

25 140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 175 180 

30 Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

185 19C 195 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

35 215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 

245 250 255 
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Glu Val Met Leu Lys 

260 

(2) INFORMATION FOR SEQ ID NO : 3 3 : 

(l) SEQUENCE CHARACTERISTICS: 
5 (A) LENGTH: 260 ammo acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 3 3 : 

Leu Lys lie Ala Ala Phe Asn lie Gin Thr Phe Gly Glu Thr Lys 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 
20 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 
35 40 45 



15 Thr Ala Cys Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala P 



ro 



50 S5 60 



Asp Thr Tyr Has Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 

110 H5 120 

He Val Pro Leu His Ala 

130 135 



25 Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Al 



a 

125 



30 



Ala Pro Gly Asp Ala Val Ala Glu lie Asp Ala Leu Tyr Asp Val 

140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Giy Leu Glu Asp Val Met Leu 

155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 175 ~ 1B0 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

185 190 195 

35 He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

20C 205 2i0 



Tyr Asp Arg He Val Val Ala Gly M 



y Met Leu Leu Arg Gly Ala Val 
215 220 ' 2 25 
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Va 



1 Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 



230 235 



Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 
245 250 ^55 

5 Glu Val Met Leu Lys 

26 0 

(2) INFORMATION FOR SEQ ID NO: 34: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 amino acids 
10 (b) TYPE: Amino Acid 

(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 34 : 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 
! 5 10 15 

15 Met Ser Asn Ala Thr Leu Val Ser Tyr lie Val Gin lie Leu Ser 

20 25 JU 



20 



Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 
35 40 

Thr Ala Lys Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 
^ 55 60 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 
65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 
80 85 90 

2 5 Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 1Ub 

Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 
110 H5 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala lie Val Pro Leu Mrs Ala 

130 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 

140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
155 160 16 - 

3 5 Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

17 0 175 

Trp Ser Ser lie Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 



195 
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He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 21C 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 



Val Pro Asp Ser Ala Leu Pro Phe Asn 



20 



30 



Phe Gin Ala Ala Tyr Gly 



230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 
245 250 ' 255 

Glu Val Met Leu Lys 
10 260 

(2) INFORMATION FOR SEQ ID NO : 3 5 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 amino acids 

(B) TYPE: Amino Acid 
15 (D) TOPOLOGY : Linear 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO : 3 5 ; 



Leu Lys He Ala Ala Phe Asn He Gin Thr 



Phe Gly Glu Thr Lys 



15 10 i 5 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

20 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

35 40 45 

Thr Ala Val Cys Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 55 ~ 60 

25 Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

70 75 



65 



Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

00 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 10 5 

Asn Asp Thr Phe Asn Arg Glu Pro Ala lie Val Arg Phe Phe Ser 

110 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 

125 130 135 

35 Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 

140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 160 165 
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Met Gly Asp 



Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 175 180 



Trp Ser Ser lie Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
185 190 195 



He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 
200 



205 210 



Tyr Asp Arg He Val Val Ala Gly Met: Leu Leu Arg Gly Ala Val 
215 220 225 



Val Pro Asp Ser Ala Leu Pro 



Phe Asn Phe Gin Ala Ala Tyr Gly 



10 



230 235 24C 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp Hrs Tyr Pro Val 
245 250 255 

Glu Val Met Leu Lys 
260 

15 (2) INFORMATION FOR SEQ ID NO: 36: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 amino acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

20 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36: 

Leu Lys lie Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 
! 5 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

20 25 30 

2 5 Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

35 4 0 4 5 

Thr Ala Val He Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 55 60 



Asp Thr Ty 



r Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 



30 



65 ™ 75 



Tvr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

35 Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 

110 115 120 

Arg Phe Thr Glu Val Arq Glu Phe Ala He Val Pro Leu His Ala 

125 130 135 
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Ala Pro Gly Asp Ala Val Ala Glu lie Asp Ala Leu Tyr Asp Val 

140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 160 165 

b Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arc Pic Ser Gin 

170 175 180 

Trp Ser Ser lie Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

185 190 1S5 

lie Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

10 200 205 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 240 

15 Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 

245 250 255 

Glu Val Met Leu Lys 

260 

(2) INFORMATION FOR SEQ ID NO : 3 7 : 

20 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 amino acids 

(B) TYPE: Ammo Acid 
(D) TOPOLOGY: Linear 

(xij SEQUENCE DESCRIPTION: SEQ ID NO : 3 7 ; 

25 Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 

15 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr lie Val Gin He Leu Ser 

20 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

30 35 40 45 

Thr Ala Val Lys Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 55 60 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

65 70 75 

3 5 Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arc Pro Asp Gin Val Ser 

8 0 8 5 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 
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Asn Asp Thr Phe Asn Arg Glu Pro Ala lie Val Arg Phe Phe Ser 

no us 120 

Arq Phe Thr Glu Val Arg Glu Phe Ala lie Val Pro Leu His Ala 
125 130 I" 

5 Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 



140 



145 150 



10 



15 



Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
15S 160 I 6 ' 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

Trp Ser Ser lie Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
185 190 195 

lie Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 
230 23S 240 



Leu 



Ser Asp Gin Leu Ala Gin Ala 



He Ser Asp His Tyr Pro Val 



20 



245 250 



255 



Glu Val Met Leu Lys 
260 

(2) INFORMATION FOR SEQ ID NO: 38: 

(i) SEQUENCE CHARACTERISTICS: 
25 (A) LENGTH: 260 amino acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO : 3 8 : 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 



30 1 



10 



Met Ser Asn Ala Thr Leu 



Val Ser Tyr He Val Gin He Leu Ser 



20 25 

Arq Tvr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 
35 40 45 

3^ Tnr Ala Val Arg Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

55 60 



50 



Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

65 7 ° 5 
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Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 8 5 5 0 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

5 Asn Asp Thr Phe Asn Arg Glu Pro Ala lie Val Arg Phe Phe Ser 

110 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala lie Val Pro Leu His Ala 

12 5 13 0 13 5 

Ala Pro Gly Asp Ala Val Ala Glu lie Asp Ala Leu Tyr Asp Val 

10 140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 175 1B0 

15 Trp Ser Ser lie Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

185 190 195 

lie Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

Tyr Asp Arg lie Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

20 215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala lie Ser Asp His Tyr Pro Val 

245 250 255 

25 Glu Val Met Leu Lys 

260 

(2) INFORMATION FOR SEQ ID NO : 3 9 : 

<i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 amino acids 
30 { B } TYPE: Amino Acid 

(D) TOPOLOGY: Linear 

(xi ) SEQUENCE DESCRIPTION: SEQ ID NO : 3 9 : 

Leu Lys lie Ala Ala Phe Asn lie Gin Thr Phe Gly Glu Thr Lys 

15 10 15 

35 Met Ser Asn Ala Thr Leu Val Ser Tyr lie Val Gin lie Leu Ser 

20 25 30 

Arg Tyr Asp lie Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

35 40 45 
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Thr Ala Val Tyr Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 55 60 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 
65 70 75 

5 Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala lie Val Arg Phe Phe Ser 
10 110 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala lie Val Pro Leu His Ala 
125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 
140 145 150 

15 Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
170 175 180 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
20 185 190 195 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

2 5 Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 

245 250 255 

Glu Val Met Leu Lys 

30 260 

{2} INFORMATION FOR SEQ ID NO : 4 0 : 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 0 amino acids 

(B) TYPE: Amino Acid 
35 (D) TOPOLOGY: Linear 

Ixi) SEQUENCE DESCRIPTION: SEQ ID NO: 40: 

Leu Lys He Ala Ala Phe Asn He Gin Tnr Phe Gly Glu Thr Lys 
15 10 15 
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Met Ser Asn Ala Thr Leu Val Ser Tyr lie Val Gin He Leu Ser 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 
35 40 45 

5 Thr Ala Val Gly Lys Leu Cys Asp Asn Leu Asn Gin Asp Ala Pro 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 
65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 
10 80 85 ' 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 
95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala lie Val Arg Phe Phe Ser 
110 H5 i 2 o 

15 Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 



25 



1-25 130 



135 



Ala Pro Gly Asp Ala Val Ala Glu II 



e Asp Ala Leu Tyr Asp Val 



140 145 iso 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

20 155 160 i 6 5 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

110 175 leo 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

l 05 190 195 



He Pro Asp Ser Ala Asp Thr Thr Ala Thr 



Pro Thr His Cys Ala 



200 205 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

30 230 235 24 o 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 

245 250 255 

Glu Val Met Leu Lys 
260 



(2) INFORMATION FOR SEQ ID NO: 41: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 0 amino acids 

(B) TYPE: Amino Acid 
ID) TOPOLOGY : Linear 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 4 1 : 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 

1 5 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

5 20 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

3 5 4 0 4 5 

Thr Ala Val Gly Lys Leu Lys Asp Asn Leu Asn Gin Asp Ala Pro 

50 55 60 

10 Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 8 5 90 



15 



Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 
95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 
110 H5 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 
125 130 135 

20 Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 

140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
25 170 175 ISO 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
185 190 195 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

30 Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 
230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp Hxs Tyr Pro Val 
35 " 245 250 255 

Glu Val Met Leu Lys 

260 

(2) INFORMATION FOR SEQ ID NO: 42: 
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(l) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 0 amino acids 
<B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 



5 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42: 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 
15 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 
20 25 30 

10 Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

35 40 45 

Thr Ala Val Gly Lys Leu Met Asp Asn Leu Asn Gin Asp Ala Pro 
5 ° 55 " 6 0 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 
15 €5 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 
80 8 5 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 
9 5 100 105 

2 0 Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 

110 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 
125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 
25 140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
17 ° 175 180 

30 Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

18 5 190 195 

lie Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 
2 °0 205 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 
35 215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 
230 235 24C 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 
245 250 25 5 
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10 



Glu Val Met Leu Lys 

260 

(2) INFORMATION FOR SEQ ID NO : 4 3 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 amino acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(XI) SEQUENCE DESCRIPTION: SEQ ID NO: 43: 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 
1 5 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin lie Leu Ser 
20 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 
35 40 45 

15 Thr Ala Val Gly Lys Leu Leu Cys Asn Leu Asn Gin Asp Ala Pro 

50 55 60 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 
65 70 75 

Tvr lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 
20 80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 
95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 
110 H5 "0 

25 Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 

125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 
140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
30 155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
170 175 180 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
185 190 1^5 

3 5 He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 
215 220 225 
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Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala lie Ser Asp His Tyr Pro Val 

245 250 255 

5 Glu Val Met Leu Lys 

260 

(2) INFORMATION FOR SEQ ID NO: 44: 

(l) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 0 amino acids 
10 (B) TYPE: Amino Acid 

(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 44: 

Leu Lys lie Ala Ala Phe Asn lie Gin Thr Phe Gly Glu Thr Lys 

15 10 15 

15 Met Ser Asn Ala Thr Leu Val Ser Tyr lie Val Gin lie Leu Ser 

20 25 30 

Arg Tyr Asp lie Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

35 40 45 

Thr Ala Val Gly Lys Leu Leu Leu Asn Leu Asn Gin Asp Ala Pro 

20 50 55 60 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 85 90 

25 Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala lie Val Arg Phe Phe Ser 

110 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala lie Val Pro Leu His Ala 

30 125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu lie Asp Ala Leu Tyr Asp Val 

140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 160 165 

35 Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 175 18C 

Trp Ser Ser lie Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

185 190 195 
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lie Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 21C 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

5 Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 

245 25 0 255 

Glu Val Met Leu Lys 
10 260 

(2) INFORMATION FOR SEQ ID NO : 4 5 : 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH. 26 0 amino acids 

(B) TYPE: Amino Acid 
15 (D) TOPOLOGY : Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 4 5 : 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 

15 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

20 20 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

35 40 45 

Thr Ala Val Gly Lys Leu Leu Met Asn Leu Asn Gin Asp Ala Pro 

50 55 60 

2 5 Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

30 95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 

110 H5 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala lie Val Pro Leu His Ala 

125 130 135 

35 Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 

140 145 15 0 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 16C 165 
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Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
^ 70 175 180 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
185 190 195 

5 He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 
215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 
1C 230 235 ' 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 
245 250 255 

Glu Val Met Leu Lys 
260 

15 (2) INFORMATION FOR SEQ ID NO: 46: 

(l) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 amino acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

20 (xi) SEQUENCE DESCRIPTION : SEQ ID NO : 4 6 : 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 
1 5 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 
20 25 30 

25 Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

35 40 45 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Cys Gin Asp Ala Pro 
50 55 60 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 
3 ° 6 5 7 0 ~ 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 
95 100 105 

3 5 Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 

HO US 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pre Leu His Ala 
125 130 135 
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Ala Pro Gly Asp Ala Val Ala Glu lie Asp Ala Leu Tyr Asp Val 

140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
155 16 0 16 5 

5 Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 175 180 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
185 190 195 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 
10 200 205 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 
215 22 0 22 5 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 
230 235 240 

15 Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 

245 250 255 

Glu Val Met Leu Lys 
260 

(2) INFORMATION FOR SEQ ID NO: 47: 

20 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 260 amino acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 4 7 : 

25 Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 
1 5 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

20 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 
30 35 40 45 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Phe Gin Asp Ala Pro 

50 55 60 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

6 5 70 75 

3 5 Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 
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Asn Asp Thr Phe Asn Arg Glu Pro Ala lie Val Arg Phe Phe Ser 

110 115 120 



Arg Phe Thr Glu Val Arg Glu Phe Ala lie Val 



Pro Leu His Al 



a 



12 5 130 13s 



5 Ala Pro Gly Asp Ala Val Ala Glu 



lie Asp Ala Leu Tyr Asp Val 



140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
10 170 175 180 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
185 190 195 

lie Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 
200 205 21Q 

15 Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 
230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 
20 245 250 255 

Glu Val Met Leu Lys 
260 

(2) INFORMATION FOR SEQ ID NO : 4 8 : 

( l ) SEQUENCE CHARACTER I STICS : 
25 (A) LENGTH: 260 amine acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:43: 

Leu Lys lie Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

20 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 
35 40 45 

3 5 Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Lys Gin Asp Ala Pre 

50 55 60 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

^5 70 7S 



30 
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Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 
95 100 105 

5 Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 

110 H5 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 
12 S 13 0 13 5 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 
10 140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
170 175 180 

15 Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

185 190 195 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 
20 215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 
230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 
245 250 255 

2 5 Glu Val Met Leu Lys 

260 

(2) INFORMATION FOR SEQ ID NO : 4 9 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 0 amino acids 
30 (B) TYPE: Amino Acid 

(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 4 9 : 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 

15 10 " 

35 Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

2 0 2 5 3C 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 
35 4 0 4 5 
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Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Arg Gin Asp Ala Pro 

50 55 60 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

65 70 75 

5 Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 85 9C 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pre Cys Gly 

95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala lie Val Arg Phe Phe Ser 

10 110 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala lie Val Pro Leu His Ala 

125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu lie Asp Ala Leu Tyr Asp Val 

140 145 150 

15 Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 175 180 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

20 185 190 195 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

2 5 Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 

245 250 255 

Glu Val Met Leu Lys 
30 260 

(2) INFORMATION FOR SEQ ID NO: 50: 

(l) SEQUENCE CHARACTERISTICS: 

(A) LENGTH 260 amino acids 

(B) TYPE : Amino Acid 

3 5 (D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 50: 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 

15 10 15 
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Met Ser Asn Ala Thr Leu Val Ser Tyr lie Val Gin lie Leu Ser 

20 2S 30 

Arg Tyr Asp lie Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

35 40 45 

5 Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Trp Gin Asp Ala Pro 

50 55 60 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

10 80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala lie Val Arg Phe Phe Ser 

110 115 120 

15 Arg Phe Thr Glu Val Arg Glu Phe Ala lie Val Pro Leu His Ala 

125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu lie Asp Ala Leu Tyr Asp Val 

140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

20 155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 175 180 

Trp Ser Ser lie Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

185 190 195 

25 lie Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

30 230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 

245 250 255 

Glu Val Met Leu Lys 
260 

35 (2) INFORMATION FOR SEQ ID NO: 51: 

(l) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 ammo acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 
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(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: SI: 
Leu Lys He Ala Ala Phe Asn He Gin Thr Fhe Gly Glu Thr Lys 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

5 2 0 -> - 

" U 2b 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 
35 40 45 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 
50 55 60 

10 Asp Thr Tyr His Cys Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 
80 85 9 o 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 
95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 
110 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 
I 25 130 135 



15 



20 Ala Pro Gly Asp Ala Val Ala Glu 



25 



He Asp Ala Leu Tyr Asp Val 



140 145 i5 0 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 160 i 65 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 175 iso 

Trp Ser Ser lie Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

l 85 190 195 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 2 io 



30 



Tyr Asp Arg He Val Val Ala Gl 



y Met Leu Leu Arg Gly Ala Val 



35 



215 220 225 

Val Pro Asp Ser Ala Leu Pro Fhe Asn Phe Gin Ala Ala Tyr Gly 

230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 

245 250 255 

Glu Val Met Leu Lys 

260 
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(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH : 26 0 amino acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 



5 (xi ) SEQUENCE DESCRIPTION: SEQ ID NO : 5 2 : 

Leu Lys lie Ala Ala Phe Asn lie Gin Thr Phe Gly Glu Thr Lys 
1 5 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr lie Val Gin lie Leu Ser 
20 25 30 

10 Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

3 5 4 0 4 5 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 
50 55 60 

Asp Thr Tyr His Lys Val Val Ser Glu Pro Leu Gly Arg Asn Ser 
15 6 5 7 0 7 5 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 
8 0 8 5 9 0 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 
95 100 105 

2C Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 

110 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 
125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 
25 140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
170 175 ' 180 

30 Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

185 190 195 

lie Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 
3 5 2 15 22 0 22 5 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 
230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 
245 250 255 
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Glu Val Met Leu Lys 

26 0 

(2) INFORMATION FOR SEQ ID NO : 5 3 : 

(l) SEQUENCE CHARACTERISTICS : 
5 (A) LENGTH: 260 amino acids 

(B) TYPE: Ammo Acid 
(D) TOPOLOGY: Linear 

(XI ) SEQUENCE DESCRIPTION: SEQ ID NO : 5 3 : 

Leu Lys lie Ala Ala Phe Asn lie Gin Thr Phe Gly Glu Thr Lys 

10 1 5 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr lie Val Gin lie Leu Ser 

20 25 30 

Arg Tyr Asp lie Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

35 40 45 

15 Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 55 60 

Asp Thr Tyr His Met Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

20 B0 65 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala lie Val Arg Phe Phe Ser 

110 115 120 

25 Arg Phe Thr Glu Val Arg Glu Phe Ala lie Val Pro Leu His Ala 

125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu lie Asp Ala Leu Tyr Asp Val 

140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

30 155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 175 180 

Trp Ser Ser lie Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

185 190 195 

35 lie Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 2C5 210 

Tyr Asp Arg lie Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 
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Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala lie Ser Asp His Tyr Pre Val 
245 250 255 

5 Glu Val Met Leu Lys 

260 

(2) INFORMATION FOR SEQ ID NO ; 54 : 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 260 amino acids 
10 (B) TYPE: Amino Acid 

(D) TOPOLOGY : Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 54: 

Leu Lys lie Ala Ala Phe Asn lie Gin Thr Phe Gly Glu Thr Lys 
15 10 15 

15 Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

20 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 
35 40 45 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 
20 50 55 60 

Asp Thr Tyr His Ser Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 
80 85 90 

25 Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 

110 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 
30 125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 
140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
155 160 165 

35 Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 175 180 

Trp Ser Ser lie Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
185 190 195 
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He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

Tyr Asp Arc He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

5 Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 
245 250 255 

Glu Val Met Leu Lys 

■ 0 260 

(2) INFORMATION FOR SEQ ID NO: 55: 

(l) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 0 amino acids 

(B) TYPE: Amino Acid 
5 (D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 55: 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 
15 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr lie Val Gin He Leu Ser 
0 20 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 
35 40 45 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 55 ~ 60 

5 Asp Thr Tyr His Tyr Val Cys Ser Glu Pro Leu Gly Arg Asn Ser 

65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 
80 65 1 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Fro Cys Glv 
0 95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 
110 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 
125 130 135 

5 Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 

140 145 15c 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

1S5 160 165 
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Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 175 180 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

185 19 0 195 

5 He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pre Thr His Cys Ala 

200 20S 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 22b 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

10 230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyi Pro Val 

245 250 255 



Glu Val Met Leu Lys 

260 



15 (2) INFORMATION FOR SEQ ID NO : 56 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 amino acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

20 (xi ) SEQUENCE DESCRIPTION: SEQ ID NO : 56 : 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 
15 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin lie Leu Ser 

2C 25 30 

25 Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

35 40 45 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 55 60 



Asp Thr Tyr His Tyr Val Asp Ser Glu Pro Leu Gly Arg Asn Ser 
30 65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 8 5 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 10 0 105 

35 Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 

110 115 12 0 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 

125 130 135 
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Ala Pro Gly Asp Ala Val Ala Glu 



lie Asp Ala Leu Tyr Asp Val 



140 



Tyr Leu Asp Val Gin Glu Lys Trp Gl 



y Leu Glu Asp Val Met Leu 



155 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 1?5 180 

Trp Ser Ser lie Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

195 195 

He Pro Asp ser Ala As P Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 



Tyr Asp Arg lie Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 
215 220 225 

Val Pro Asp ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 



230 

^ 35 240 



Leu Ser Asp Gin Leu Ala Gin Al 



a lie Ser Asp His Tyr Pro Val 
245 250 255 

Glu Val Met Leu Lys 
260 

(2) INFORMATION FOR SEQ ID NO : 5 7 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 0 amino acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO : 5 7 : 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 



10 



15 



Met Ser Asn Ala Thr Leu Val Ser Tyr lie Val Gin He Leu Ser 
20 25 30 



Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser H 



I* 40 



is Leu 
45 



Thr Ala Val Gly Lys Leu Leu 



50 55 



Asp Asn Leu Asn Gin Asp Ala Pro 

60 



Asp Thr Tyr His Tyr Val His Ser Glu Pro Leu Gly Arg Asn Ser 



75 



Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 
Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gl 



v Cys Glu Pre Cys Gly 



95 10C 105 
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Asn Asp Thr Phe Asn Arg Glu Pro Ala lie Val Arg Phe Phe Ser 

no us 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 
125 130 135 

5 Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 

14G 145 ISO 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
155 160 165 

Met. Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
10 ' " 170 175 180 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
185 190 1^5 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

15 Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 
230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 
20 ~ 245 250 255 

Glu Val Met Leu Lys 
260 

(2) INFORMATION FOR SEQ ID NO: 58: 

(i) SEQUENCE CHARACTERISTICS : 
25 (A) LENGTH: 260 amino acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 58: 



30 



Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 

1 5 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin lie Leu Ser 

20 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

35 4 0 45 

3^ Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

5 0 5 5 6 0 

A<;p Thr Tyr His Tyr Val Met Ser Glu Pre Leu Gly Arg Asn Ser 

65 75 
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Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Sly Cys Glu Pro Cys Gly 

95 100 105 

5 Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 

110 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 

125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 

10 140 145 ^ 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

17 ° 175 180 

15 Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

185 190 195 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

20 215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 

245 250 255 

25 Glu Val Met Leu Lys 

260 

(2) INFORMATION FOR SEQ ID NO: 59: 

fi) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 amino acids 
30 (B) TYPE: Amino Acid 

(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NC : 5 9 : 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 

1 5 10 15 

35 Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

20 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His i^u 

35 40 45 
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Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 55 60 

Asp Thr Tyr His Tyr Val Pro Ser Glu Pro Leu Gly Arg Asn Ser 

65 70 75 

5 Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro 7vsp Gin Val Ser 

60 65 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 
95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala lie Val Arg Phe Phe Ser 
10 110 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala lie Val Pro Leu His Ala 

125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu lie Asp Ala Leu Tyr Asp Val 
140 145 150 

15 Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 175 180 

Trp Ser Ser lie Arg Leu Trp Thr Ser Pre Thr Phe Gin Trp Leu 
20 185 190 195 

lie Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 
215 22C 225 

2 5 Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 

245 250 255 

Glu Val Met Leu Lys 

30 260 

(2) INFORMATION FOR SEQ ID NO : 6 0 : 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 C amino acids 

(B) TYPE: Amino Acid 

3 5 (D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO : 6 0 : 

Leu Lys lie Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 

15 10 15 
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Met Ser Asn Ala Thr Leu Val Ser Tyr lie Val Gin lie Leu Ser 

2 0 2 5 3 0 

Arg Tyr Asp lie Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

35 40 45 

S Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 55 60 

Asp Thr Tyr His Tyr Val Arg Ser Glu Pro Leu Gly Arg Asn Ser 

65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

10 80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala lie Val Arg Phe Phe Ser 

110 115 120 

15 Arg Phe Thr Glu Val Arg Glu Phe Ala lie Val Pro Leu His Ala 

125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu lie Asp Ala Leu Tyr Asp Val 

140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

20 155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 175 180 

Trp Ser Ser lie Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

185 190 195 

25 lie Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

Tyr Asp Arg lie Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

30 230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala lie Ser Asp His Tyr Pro Val 

245 250 255 

Glu Val Met Leu Lys 
260 

3 5 (2) INFORMATION FOR SEQ ID NO : 6 1 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 amino acids 
(E) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 



10 
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(x;) SEQUENCE DESCRIPTION: SEQ ID NO : 6 1 : 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 

IS io is 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

5 2 0 2 5 3 0 

Arg Tyr Asp lie Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

35 40 45 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 55 60 

Asp Thr Tyr His Tyr Val Ser Ser Glu Pro Leu Gly Arg Asn Ser 

65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

IS 95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 

HO 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 

125 130 135 

20 Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 

140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

25 170 175 180 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

185 190 195 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

30 Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 2 20 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 

35 245 250 255 

Glu Val Met Leu Lys 
260 

(2) INFORMATION FOR SEQ ID NO : 6 2 : 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 amino acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

5 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 62: 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 

10 15 



Met Ser Asn Ala Thr Leu Val Ser Tyr lie Val Gin lie Leu Ser 

30 



20 25 



0 Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

35 40 45 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

Asp Thr Tyr His Tyr Val Val Lys Glu Pro Leu Gly Arg Asn Ser 



65 70 



75 



Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 85 " 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 

110 H5 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 

125 130 1.35 



Ala Pro Gly Asp Ala Val Al 



a Glu He Asp Ala Leu Tyr Asp Val 



140 145 1S0 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 16Q 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 175 leo 



Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

195 



185 190 



He Pro Asp Ser Ala Asp Thr Thr Al 



200 205 



a Thr Pro Thr His Cys Ala 

210 



Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala V a i 

220 22 ; 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 
230 23 5 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 
245 250 255 
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Glu Val Met Leu Lys 
260 

(2) INFORMATION FOR SEQ ID NO : 6 3 ■ 

(i) SEQUENCE CHARACTERISTICS : 
5 (A) LENGTH: 260 amino acids 

(B) TYPE: Ammo Acid 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO : 6 3 : 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 
10 1 5 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 
20 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 
3 5 4 0 4 5 



15 



20 



Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 
50 55 60 

Asp Thr Tyr His Tyr Val Val Met Glu Pro Leu Gly Arg Asn Ser 
6 5 7 0 7 5 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 
80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 
95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 
110 115 120 

25 Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 

125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 
140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
30 155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
170 175 1B0 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
185 190 195 

35 He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

20 0 205 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 
215 220 225 
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Val Pro Asp S er Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

2 "'° 235 24 J 

Leu ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 

255 

Glu Val Met Leu Lys 
260 

(2) INFORMATION FOR SEQ ID NO:64: 

(i; SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 amino acids 

(B) TYPE: Ammo Acid 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 64: 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 

15 10 15 

15 Met Ser Asn Ala Thr Leu Val Ser Tyr lie Val Gin He Leu Ser 

20 2S 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 
35 40 45 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

Asp Thr Tyr Hxs Tyr Val Val Arg Glu Pro Leu Gly Arg Asn Ser 
65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 
80 85 " 9C 

2 5 Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 



20 



30 



95 ioo 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala lie Val Arg Phe Phe Ser 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pre Leu His Al 



125 130 



a 
135 



Ala Pro Gly Asp Ala Val Ala Glu 



He Asp Ala Leu Tyr Asp Val 



140 



Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

165 



155 16c 



35 Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro c er Gl- 

170 175 ■ 180 

Trp Ser Ser lie Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

19S 150 195 
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lie Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

Tyr Asp Arg He Val Val Ala Gly Met. Leu Leu Arg Gly Ala Val 
215 22 0 225 

5 Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 
245 250 255 



10 



Glu Val Met Leu Lys 
260 

(2) INFORMATION FOR SEQ ID NO : 6 5 : 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 260 amino acids 

(B) TYPE: Amino Acid 
15 (D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO : 6 5 : 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 
1 5 10 15 



20 



Met Ser Asn Ala Thr Leu Val Ser Tyr lie Val Gin He Leu Ser 
20 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 
35 40 45 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 55 60 

2 5 Asp Thr Tyr His Tyr Val Val Ser Ala Pro Leu Gly Arg Asn Ser 

65 7 0 7 5 

Tyr lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 
80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 
30 95 100 

Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 

110 H5 120 

Arc Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 
125 130 135 

3 5 Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 

140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
155 160 165 
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Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

17 0 175 18 0 

Trp Ser Ser lie Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

185 190 195 

5 He Pro Asp Ser Ala Asp Thr Thr Ala Thr Fro Thr His Cys Ala 

200 205 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

10 230 23 5 24 0 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 

245 250 255 

Glu Val Met Leu Lys 
260 

15 (2) INFORMATION FOR SEQ ID NO: 66: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 amino acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

20 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 66: 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 

15 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr lie Val Gin He Leu Ser 

20 25 30 

2 5 Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

35 40 45 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 55 60 

Asp Thr Tyr His Tyr Val Val Ser Cys Pro Leu Gly Arg Asn Ser 

30 65 70 "75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

3 5 Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 

110 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pre Leu His Ala 

125 130 135 
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Ala Pre Gly Asp Ala Val Ala Glu lie Asp Ala Leu Tyr Asp Val 

140 145 iso 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 160 165 

5 Met- Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 175 180 

Trp Ser Ser lie Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

185 190 195 

lie Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

10 200 205 210 

Tyr Asp Arg lie Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 240 

15 Leu Ser Asp Gin Leu Ala Gin Ala lie Ser Asp His Tyr Pro Val 

245 250 255 

Glu Val Met Leu Lys 
260 

(2) INFORMATION FOR SEQ ID NO : 6 7 : 

20 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH; 26 0 amino acids 
{ B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 6 7 : 

25 Leu Lys lie Ala Ala Phe Asn lie Gin Thr Phe Gly Glu Thr Lys 

15 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr lie Val Gin lie Leu Ser 

20 25 30 

Arg Tyr Asp lie Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

30 35 40 45 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 55 60 

Asp Thr Tyr His Tyr Val Val Ser Met Pro Leu Gly Arg Asn Ser 

65 70 75 

3 5 Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 65 9C 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 
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Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 

110 H5 12C 



Arg Phe Thr Glu Val Arg Glu Phe Ala II 



e Val Pro Leu His Al 



a 



130 135 

5 Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 

140 145 ' 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
10 170 175 ~ ieo 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
185 190 * 195 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

15 Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 
230 235 240 



Leu Ser Asp Gin Leu Ala Gin Ala II 



e Ser Asp His Tyr Pro Val 



20 245 250 255 

Glu Val Met Leu Lys 
260 

(2) INFORMATION FOR SEQ ID NO: 68: 

(i> SEQUENCE CHARACTERISTICS : 
25 <A) LENGTH : 260 ammo acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 68: 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 
30 1 5 10 ^ 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

20 25 30 

Arg Tyr Asp lie Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 
35 4C 45 

3 5 Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 55 60 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

6 s 7 0 7 5 
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Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

60 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

5 Asn Asp Thr Phe Asn Arg Glu Pro Cys He Val Arg Phe Phe Ser 

110 11^ 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 

125 130 135 



10 



Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 
140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
170 1"5 i80 

15 Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

185 190 1^5 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 



20 



Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 
215 22C 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 
230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 
245 250 255 

2 5 Glu Val Met Leu Lys 

260 

(2) INFORMATION FOR SEQ ID NO : 6 9 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 amino acids 
30 (B) TYPE: Amino Acid 

(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION : SEQ ID NC : 6 9 : 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 
l5 10 15 

35 Met Ser Asn Ala Thr Leu Val Ser Tyr lie Val Gin He Leu Ser 

2C 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 
35 40 45 
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Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 55 ~ 60 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

65 7G 75 

5 Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pre Asp Gin Val Ser 

6 0 8 5 9 0 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 
95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Glu lie Val Arg Phe Phe Ser 
10 HO 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala lie Val Pro Leu His Ala 
125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 
140 145 150 

15 Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 160 165 

Net Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
170 175 180 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
20 185 190 1 195 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 
200 205 ' 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 
215 220 225 

25 Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 24C 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 
245 250 ' 255 

Glu Val Met Leu Lys 
30 260 

(2) INFORMATION FOR SEQ ID NO: 70: 

(l) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 0 amino acids 

(B) TYPE: Amino Acid 
35 (D) TOPOLOGY: Linear 

(xit SEQUENCE DESCRIPTION: SEQ ID NO : 7 0 : 

Leu Lys He Ala Ala Phe Asn lie Gin Thr Phe Gly Glu Thr Lys 
15 10 15 
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Met Ser Asn Ala Thr Leu Val Ser Tyr lie Val Gin lie Leu Ser 

2 0 2 5 3 0 

Arg Tyr Asp lie Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

3 5 40 4 5 

5 Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 55 60 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

10 80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Gly He Val Arg Phe Phe Ser 

110 115 120 

15 Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 

125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 

140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

20 155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 175 180 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

185 190 195 

25 He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pre Thr His Cys Ala 

200 205 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

30 230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 

245 250 255 

Glu Val Met Leu Lys 
260 

35 (2) INFORMATION FOR SEQ ID NO : 7 1 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 amino acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 7 1 : 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 
15 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

5 20 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 
35 40 45 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 55 60 

10 Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 
80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 
15 95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro His He Val Arg Phe Phe Ser 
110 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 
125 130 135 

20 Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 

140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
25 170 175 180 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
185 190 195 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

3 0 Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 
230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 
35 245 250 255 

Glu Val Met Leu Lys 
260 



(2) INFORMATION FOR SEQ ID NO : 72 : 
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(i) SEQUENCE CHARACTERISTICS: 

(A! LENGTH: 26 0 amino acids 
(B) TYPE: Ammo Acid 
(Dj TOPOLOGY: Linear 



5 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 72: 

Leu Lys lie Ala Ala Phe Asn lie Gin Thr Phe Gly Glu Thr Lys 
1 5 10 15 

Met ser Asn Ala Thr Leu Val Ser Tyr lie Val Gin He Leu Ser 
20 25 30 

10 Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

3 5 4 0 4 5 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 
50 55 60 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 
15 ^ 65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 
8 0 8 5 9 0 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 
95 100 105 

2 0 Asn Asp Thr Phe Asn Arg Glu Pro Lys He Val Arg Phe Phe Ser 

110 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 
125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 
25 140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
170 175 180 

30 Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

185 190 195 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

Tyr Asp Arg lie Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 
35 215 220 225 

Val Pro Asp Ser Ala Leu Pre Phe Asn Phe Gin Ala Ala Tyr Gly 
230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala lie Ser Asp His Tyr Pro Val 
245 250 255 
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Glu Val Met Leu Lys 
260 

(2) INFORMATION FOR SEQ ID NO : 7 3 : 

(i) SEQUENCE CHARACTERISTICS: 
5 (A) LENGTH: 260 ammo acids 

(B) TYPE: Ammo Acid 
(D) TOPOLOGY: Linear 

(XI) SEQUENCE DESCRIPTION: SEQ ID NO:73; 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 



10 



10 



15 



Met Ser Asn Ala Thr Leu Val 



Ser Tyr He Val Gin He Leu Ser 



2 0 -> c 

25 30 



Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser Hi 



35 40 45 



15 Thr Ala Val Gly Lys Leu Leu Asp Asn 



Leu Asn Gin Asp Ala Pro 



55 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

65 70 75 



20 



Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 B5 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 1 



100 



105 



Asn Asp Thr Phe Asn Arg Glu Pro Leu 



He Val Arg Phe Phe S 



110 US " """ iTo 



2 5 Arg Phe Thr Glu Val Arg Glu Phe 



Ala lie Val Pre Leu His Al 



125 130 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 
140 



30 



Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 I" 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Qlr 
17 0 

Trp Ser Ser He Arg Leu Trp Thr Ser 

35 He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Glv Ala Val 

215 220 ' 225 



170 -j -7 £- " ~ n 

175 180 

Pro Thr Phe Gin Trp Leu 

185 190 195 
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Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 
245 250 255 

5 Glu Val Met Leu Lys 

260 

(2) INFORMATION FOR SEQ ID NO : 7 4 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 0 amino acids 

(B) TYPE: Ammo Acid 
(D) TOPOLOGY: Linear 

(Xl) SEQUENCE DESCRIPTION: SEQ ID NO: 74: 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 



10 



10 



15 



15 Met Ser Asn Ala Thr Leu val Ser Tyr He Val Gin He Leu Ser 

2 0 2 5 30 

Arq Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

35 40 45 



20 



Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 
50 55 60 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 



65 70 

?yr Leu Phe Val Tyr Arg 
80 85 



Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 



25 Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 10 0 105 

Asn Asp Thr Phe Asn Arg Glu Pro Met He Val Arg Phe Phe Ser 

110 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 
30 125 130 "5 



Ala Pro Gly Asp Ala Val Ala 



Glu He Asp Ala Leu Tyr Asp Val 



140 145 150 

Tvr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 160 165 

15 Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 1^5 160 

Trp Ser Ser He Arg Leu Tr P Thr Ser Pro Thr Phe Gin Trp Leu 

185 190 195 
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He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 20S 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

S Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 

245 250 255 

Glu Val Met Leu Lys 
10 260 

(2) INFORMATION FOR SEQ ID NO : 7 5 : 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH : 26 0 ammo acids 
(B; TYPE: Amino Acid 
15 (D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 75: 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 

15 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

2 0 20 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

35 40 45 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 55 60 

2 5 Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

3 0 95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Gin lie Val Arg Phe Phe Ser 

110 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala lie Val Pre Leu His Ala 

125 130 135 

35 Ala Pro Gly Asp Ala Val Ala Glu lie Asp Ala Leu Tyr Asp Val 

140 145 150 



Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
155 160 165 
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Met- Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 17b 18C 

Trp Ser Ser lie Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

185 190 195 

5 lie Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

-00 205 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

-15 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

10 230 235 * 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 

245 250 255 



Glu Val Met Leu Lys 
260 



15 (2) INFORMATION FOR SEQ ID NO:76: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 260 amino acids 

(B) TYPE: Amino Acid 
<D) TOPOLOGY: Linear 



20 (xi) SEQUENCE DESCRIPTION: SEQ ID NO : 7 6 : 

Leu Lys He Ala Ala Phe Asn lie Gin Thr Phe Gly Glu Thr Lys 

15 io 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

20 25 30 

25 Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

35 40 45 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 55 1 so 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

30 65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

3 5 Asn Asp Thr Phe Asn Arg Glu Pro Arg He Val Arg Phe Phe Ser 

HO 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 

125 130 135 
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Ala Pro Gly Asp Ala Val Ala Glu II 



140 



e Asp Ala Leu Tyr Asp Val 



145 



15C 



Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
155 "0 16? 



5 Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 "5 ieo 

Trp Ser Ser lie Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

185 "0 X95 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr H:s Cys Ala 

200 2 ^ 210 

Tyr Asp Arg lie Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 



215 



220 



225 



Val Pro Asp Ser Al 



230 



a Leu Pro Phe Asn Phe Gin Al 



235 



a Ala Tyr Gly 
240 



J6U Ala Gln He Ser Asp His Tyr Pro Val 
-45 



15 Leu Ser Asp Gin Leu 

^,cx >vt>p ms iyr Pro 

250 255 

Glu Val Met Leu Lys 
260 

(2) INFORMATION FOR SEQ ID NO: 77: 

20 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2S0 amino acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO : 7 7 : 

2S Leu Lys lie Ala Ala P he A sn He Gin Thr Phe Gly Glu Thr Lys 

5 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin lie Leu Ser 
20 " 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 



30 



35 



40 



45 



Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin 



50 



55 



Asp Ala Pro 

60 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 
65 7 ° ' 75 



3 5 Tyr Lya Glu Arg Ty 



60 



r Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 



S5 



90 



Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pre Cys Gly 

^ 5 inn 



100 



105 
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Asn Asp Thr Phe Asn Arg Glu Pro Trp lie Val Arg Phe Phe Ser 
110 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 
12 5 13 0 13 5 

5 Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 

140 145 15C 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
155 160 165 



10 



Met. Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
170 175 180 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
185 190 195 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 
200 205 210 

15 Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 22 0 22 5 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 
230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 
2 0 245 250 255 

Glu Val Met Leu Lys 
260 

(2) INFORMATION FOR SEQ ID NO: 78: 

(i) SEQUENCE CHARACTERISTICS: 
2 5 (A) LENGTH: 26C amino acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 7 8 : 



30 



Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 
15 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

20 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 
35 4 0 4 5 

35 Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pre 

SO 5 5 6 C 

Asp Thr Tyr His Tvr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 
65 ^0 75 
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Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 
0 O 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 
95 100 105 

5 Asn Asp Thr Phe Asn Arg Glu Pro Tyr lie Val Arg Phe Phe Ser 

HO 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 
125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 
10 140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met. Leu 
155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
170 175 180 

15 Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

185 190 195 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 
20 215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 
230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 

245 250 255 

2 5 Glu Val Met Leu Lys 

260 

(2) INFORMATION FOR SEQ ID NO: 79: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 260 amino acids 
30 (B) TYPE: Amino Acid 

(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:79: 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 
15 10 15 

35 Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin lie Leu Ser 

20 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser Asn Leu 
35 40 45 



-107- 



WO 96/26279 



PCT7US96/02421 



Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 55 60 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

6 5 7 0 7 5 

5 Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala lie Val Arg Phe Phe Ser 

10 110 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala lie Val Pro Leu His Ala 
125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 
140 145 15C 

15 Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
170 175 180 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
20 185 190 195 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 
215 220 225 

25 Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 

245 250 255 

Glu Val Met Leu Lys 

30 260 

(2) INFORMATION FOR SEQ ID NO : 8 0 : 

(l) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 260 amine acids 

(B) TYPE: Amino Acid 
35 ( D ) TOPOLOGY: Linear 

{xi ) SEQUENCE DESCRIPTION : SEQ ID NO : 8 0 : 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 
15 10 15 
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Met Ser Asn Ala Thr Leu Val Ser Tyr lie Val Gin He Leu Ser 

20 25 3C 

Arc Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

35 40 45 

5 Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Thr Ala Pre 

50 55 6C 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

65 "7 0 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

10 60 85 * 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 

110 115 120 

15 Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 

125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 

140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

20 155 i60 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 175 180 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

!85 190 195 

25 He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

2 °0 205 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 " 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

30 2 30 235 24C 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 

245 250 255 

Glu Val Met Leu Lys 
260 



3 5 (2) INFORMATION FOR SEQ ID NO : 8 1 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 amino acids 

(B) TYPE: Amine Acid 
(D) TOPOLOGY: Linear 
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10 



15 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 8 1 : 

Leu Lys He Ala Ala Phe Asn lie Gin Thr Phe Gly Glu Thr Lys 
1 5 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr lie Val Gin lie Leu Ser 

20 25 30 

Arg Tyr Asp lie Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 
35 4 0 4 5 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 
50 55 60 

Asp Thr Tyr Asn Tyr Thr Val Ser Glu Pro Leu Gly Arg Asn Ser 
65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 
~ 8 0 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 
95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala lie Val Arg Phe Phe Ser 
110 H5 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala lie Val Pro Leu His Ala 
125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 
140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
170 1^5 180 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
185 190 195 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

3C Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 
2 30 23 5 24 0 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 
35 ~ 245 250 255 

Glu Val Met Leu Lys 
260 

(2> INFORMATION FOR SEQ ID NO : 8 2 : 

-110- 
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(l) SEQUENCE CHARACTERISTICS : 

(A) LENGTH 260 amino acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 



5 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 82: 

Leu Lys lie Ala Ala Phe Asn lie Gin Thr Phe Gly Glu Thr Lys 

IS 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

20 25 30 

10 Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

35 40 45 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 55 60 

Asp Thr Tyr His Asn Val Thr Ser Glu Pro Leu Gly Arg Asn Ser 

15 65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

20 Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 

HO 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 

125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 

25 140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 175 180 

30 Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

185 190 195 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

20C 205 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

35 215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 

245 25U 25b 
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Glu Val Met Leu Lys 

260 

(2) INFORMATION FOR SEQ ID NC : 8 3 : 

(l) SEQUENCE CHARACTERISTICS: 
B (A) LENGTH: 260 amino acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(XI) SEQUENCE DESCRIPTION: SEQ ID NO : 8 3 : 

Leu Lys lie Ala Ala Phe Asn lie Gin Thr Phe Gly Glu Thr Lys 
10 1 5 1C 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr lie Val Gin lie Leu Ser 
20 25 30 

Arg Tyr Asp lie Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 
35 4C 45 

IS Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 55 60 

Asp Thr Tyr His Tyr Asn Val Ser Glu Pro Leu Gly Arg Asn Ser 
65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 
20 80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 
95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala lie Val Arg Phe Phe Ser 
110 115 120 

25 Arg Phe Thr Glu Val Arg Glu Phe Ala lie Val Pro Leu His Ala 

125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu lie Asp Ala Leu Tyr Asp Val 
140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
30 155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
170 175 180 

Trp Ser Ser lie Arg Leu Trp Thr Ser Pre Thr Phe Gin Trp Leu 
185 19C 195 

35 lie Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

Tyr Asp Arq lie Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 
215 22C 225 
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Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala lie Ser Asp His Tyr Pro Val 

245 250 255 

5 Glu Val Met Leu Lys 

260 

(2) INFORMATION FOR SEC ID NO: 84: 

(l) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 amino acids 
10 (B) TYPE : Amino Acid 

(D) TOPOLOGY: Linear 

(Xl ) SEQUENCE DESCRIPTION: SEQ ID NO: 84: 

Leu Lys lie Ala Ala Phe Asn lie Gin Thr Phe Gly Glu Thr Lys 

15 10 15 

15 Met Ser Asn Ala Thr Leu Val Ser Tyr lie Val Gin lie Leu Ser 

20 25 30 

Arg Tyr Asp lie Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

35 40 45 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

20 50 55 60 

Asp Thr Tyr His Tyr Val Asn Ser Thr Pro Leu Gly Arg Asn Ser 

65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 85 90 

2 5 Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 

110 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pre Leu His Ala 

3C 125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 

140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 16 0 165 

3 5 Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 175 180 

Trp Ser Ser He Arg Leu Trp Thr Ser Pre Thr Phe Gin Trp Leu 

185 190 195 
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lie Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

2 0 0 2 0b 210 

Tyr Asp Arg lie Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 2 25 

5 Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

2 3 0 235 2 4 C 

Leu Ser Asp Gin Leu Ala Gin Ala lie Ser Asp His Tyr Pro Val 

245 250 255 

Glu Val Met Leu Lys 
10 260 

(2) INFORMATION FOR SEQ ID NO : 8 5 : 

(l) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 amino acids 

(B) TYPE: Amino Acid 
15 (D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 85 : 

Leu Lys lie Ala Ala Phe Asn lie Gin Thr Phe Gly Glu Thr Lys 

15 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr lie Val Gin lie Leu Ser 

20 20 25 30 

Arg Tyr Asp lie Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

35 40 45 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 55 60 

2 5 Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

BO 85 90 

Ala Val Asp Asn Tyr Thr Tyr Asp Asp Gly Cys Glu Fro Cys Gly 

30 95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala lie Val Arg Fhe Phe Ser 

110 115 12 0 

Arg Fhe Thr Glu Val Arc Glu Phe Ala He Val Pro Leu His Ala 

125 130 135 

3 5 Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 

140 145 15 0 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 160 16 5 
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Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 175 180 

Trp Ser Ser lie Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

18S 19 0 195 

5 lie Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

10 230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 

245 250 255 



Glu Val Met Leu Lys 
260 



15 (2) INFORMATION FOR SEQ ID NO: 86: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 amino acids 

(B) TYPE : Amino Acid 
(D) TOPOLOGY: Linear 



20 (xi) SEQUENCE DESCRIPTION : SEQ ID NO: 86; 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 

15 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

20 25 30 

25 Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser Glu Leu 

35 40 45 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 55 60 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

30 65 7 0 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

35 Asn Asp Thr Phe Asn Arg Glu Pro Ala lie Val Arg Phe Phe Ser 

HC 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala lie Val Pro Leu His Ala 

125 13 0 135 



-115- 



WO 96/26279 



PCmiS96/02421 



Ala Pro Gly Asp Ala Val Ala Glu lie Asp Ala Leu Tyr Asp Val 
140 14S 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
155 160 165 

5 Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 175 180 

Trp Ser Ser lie Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
185 190 195 

lie Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

10 200 205 210 

Tyr Asp Arg lie Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 
230 235 240 

15 Leu Ser Asp Gin Leu Ala Gin Ala lie Ser Asp His Tyr Pro Val 

245 250 255 

Glu Val Met Leu Lys 

260 

(2) INFORMATION FOR SEQ ID NO: 87; 

20 (i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 260 amino acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO : 8 7 : 

25 Leu Lys lie Ala Ala Phe Asn lie Gin Thr Phe Gly Glu Thr Lys 
15 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr lie Val Gin lie Leu Ser 

20 25 30 

Arg Tyr Asp lie Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 
30 35 40 45 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

5C 55 6C 

Asp Thr Tyr His Glu Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

65 70 75 

35 Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Fro Asp Gin Val Ser 

8C 65 9C 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 
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Asn Asp Thr Phe Asn Arg Glu Pro Ala lie Val Arg Phe Phe Ser 

HO 115 12C 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 

125 130 135 

b Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 

14 0 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

10 170 175 180 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

185 190 195 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 ' 210 

15 Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 

20 245 250 * 255 

Glu Val Met Leu Lys 
260 

(2) INFORMATION FOR SEQ ID NO:88: 

(i) SEQUENCE CHARACTERISTICS : 
25 (A) LENGTH: 260 amino acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 88: 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 

30 1 5 10 J 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

2C 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser Ala Leu 

35 40 45 

35 Thr Ala Val Gly Lys Leu Leu Arg Asn Leu Asn Gin Asp Ala Pro 

50 55 60 

Asp Thr Tyr His Ala Val Val Ser Arg Pro Leu Gly Arg Asn Ser 

65 70 75 
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Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

5 Asn Asp Thr Phe Asn Arg Glu Pro Ala lie Val Arg Phe Phe Ser 

110 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala lie Val Pro Leu His Ala 

125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu lie Asp Ala Leu Tyr Asp Val 

10 140 145 15C 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 175 180 

15 Trp Ser Ser lie Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

185 190 195 

lie Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

Tyr Asp Arg lie Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

20 215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala lie Ser Asp His Tyr Pro Val 

245 250 255 

25 Glu Val Met Leu Lys 

260 

(2) INFORMATION FOR SEQ ID NO: 89: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH : 260 amino acids 
30 (B) TYPE: Amino Acid 

(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 89: 

Leu Lys lie Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 

15 10 15 

35 Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

20 25 3C 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

35 40 45 
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Thr Ala Arg Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 55 60 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

65 70 75 

S Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 10Q 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala lie Val Arg Phe Phe Ser 

10 110 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 

125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 

140 145 150 

15 Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 175 180 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

20 185 190 195 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

2 5 Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 

245 250 255 

Glu Val Met Leu Lys 
30 260 

(2) INFORMATION FOR SEQ ID NO: 90: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 amino acids 

(B) TYPE: Amino Acid 

3 5 (D) TOPOLOGY : Linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 9 C . 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 

15 10 15 
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Met Ser Asn Ala Thr Leu Val Ser Tyr lie Val Gin Tie Leu Ser 

2 0 2 5 3 0 

Arg Tyr Asp lie Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 
35 40 45 

5 Thr Ala Val Gly Lys Leu Asn Asp Asn Leu Asn Gin Asp Ala Pro 

50 55 60 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 
65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 
10 80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 
95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala lie Val Arg Phe Phe Ser 
110 115 120 

15 Arg Phe Thr Glu Val Arg Glu Phe Ala lie Val Pro Leu His Ala 

125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu lie Asp Ala Leu Tyr Asp Val 
140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
20 155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
170 175 1B0 

Trp Ser Ser lie Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
185 190 195 

2 5 He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 
215 220 225 

Val Pro Asp Ser Ala Leu Pre Phe Asn Phe Gin Ala Ala Tyr Gly 
30 230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala lie Ser Asp His Tyr Pro Val 
245 250 255 

Glu Val Met Leu Lys 
260 

3 5 (2) INFORMATION FOR SEQ ID NO : 9 1 : 

(l) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 amine acids 

(B) TYPE: Ammo Acid 
(D) TOPOLOGY: Linear 
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(xi) SEQUENCE DESCRIPTION : SEQ ID NO : 9 1 : 

Leu Lys lie Ala Ala Phe Asn lie Gin Thr Phe Gly Glu Thr Lys 
15 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr lie Val Gin lie Leu Ser 

5 2 0 2 5 3C 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Lei: 
35 40 45 

Thr Ala Val Gly Lys Leu Arg Asp Asn Leu Asn Gin Asp Ala Pre 
50 55 60 

10 Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 
80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 
15 95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 
HO 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 
125 130 135 

20 Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 

140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
155 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
25 170 175 160 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
185 190 195 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

30 Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 
230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 
35 245 25C ' ' 255 

Glu Val Met Leu Lys 

260 

(2) INFORMATION FOR SEQ ID NO: 92: 
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(l) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 amino acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 



XI ) SEQUENCE DESCRIPTION: SEQ ID NO : 92 : 



Leu Lys He Ala Ala Phe Asn lie Gin Thr Phe Gly Glu Thr Lys 

1 5 1° 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr lie Val Gin lie Leu Ser 

20 25 30 



10 Arg Tyr Asp He Ala Leu 



Val Gin Glu Val Arg Asp Ser His Leu 



35 40 45 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Cys Gin Asp Ala Pro 

50 55 60 



Asp Thr Tyr His Tyr Val Val Se 



Glu Pro Leu Gly Arg Asn Ser 



IS 



65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 



2 0 Asn Asp Thr Phe Asn Arg 

110 



Glu Pro Ala He Val Arg Phe Phe Ser 
115 120 



25 



Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 
125 ^30 135 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 
140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
155 160 I 65 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
170 1" 180 

30 Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

185 190 195 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr Kis Cys Ala 

200 205 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 
35 ^ ~ 215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 
230 235 240 



Leu Ser Asp Gin Leu 



Ala Gin Ala He Ser Asp His Tyr Pro Val 



245 250 255 
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Glu Val Met Leu Lys 

26 0 

(2) INFORMATION FOR SEQ ID NO: 93: 

(i) SEQUENCE CHARACTERISTICS : 
5 (A) LENGTH : 260 amino acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO : 9 3 : 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 

10 1 5 10 is 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

20 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

35 40 45 

15 Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Phe Gin Asp Ala Pro 

50 55 60 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

20 80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 

110 115 120 

25 Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 

125 130 135 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 

140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

30 "5 160 165 

Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 175 180 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

185 190 195 



35 



He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

20C 205 210 

Tyi Asp Arg lie Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

2:5 220 225 
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Val Pre Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 
230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 
245 250 255 

5 Glu Val Met Leu Lys 

260 

(2) INFORMATION FOR SEQ ID NO : 94 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 amino acids 
10 (B) TYPE: Amino Acid 

(D) TOPOLOGY: Linear 

(xi ) SEQUENCE DESCRIPTION: SEQ ID NO : 94 : 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 

IS 10 15 

15 Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

2 0 2 5 3 0 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

3 5 4 0 4 5 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Lys Gin Asp Ala Pro 
20 50 55 60 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 
6 5 70 7 5 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 
B0 85 90 

25 Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 

110 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 

30 125 130 13 5 

Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 
140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
155 160 165 

3 5 Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 1^5 180 

Trp Ser Ser He Arg Leu Trp Thr Ser Pre Thr Phe Gin Trp Leu 
185 19C 195 
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lie Pro Asp Ser Ala Asp Thr Thr Ala Thr Fro Thr His Cys Ala 

200 205 2 1 0 

Tyr Asp Arg lie Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

5 Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 24C 

Leu Ser Asp Gin Leu Ala Gin Ala lie Ser Asp His Tyr Pro Val 

245 250 255 

Glu Val Met Leu Lys 
10 2 6 0 

(2) INFORMATION FOR SEQ ID NO: 95: 

(l) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 260 amino acids 

(B) TYPE: Air.ino Acid 
15 (D) TOPOLOGY: Linear 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO : 9 5 : 

Leu Lys lie Ala Ala Phe Asn lie Gin Thr Phe Gly Glu Thr Lys 

15 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr lie Val Gin He Leu Ser 

20 20 25 30 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

35 40 45 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Arg Gin Asp Ala Pro 

50 55 60 

25 Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

30 95 100 105 

Asn Asp Thr Phe Asn Arg Glu Pro Ala He Val Arg Phe Phe Ser 

110 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 

125 130 135 

3 5 Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 

140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 16C 165 
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Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
170 175 180 

Trp Ser Ser lie Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
185 190 195 

5 lie Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

Tyr Asp Arg lie Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 
10 230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala lie Ser Asp His Tyr Pro Val 
245 250 255 

Glu Val Met Leu Lys 
260 

15 (2) INFORMATION FOR SEQ ID NO: 96: 

(l) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 260 amino acids 

(B) TYPE : Amino Acid 
(D) TOPOLOGY: Linear 

20 (xi) SEQUENCE DESCRIPTION : SEQ ID NO : 96 : 

Leu Lys lie Ala Ala Phe Asn lie Gin Thr Phe Gly Glu Thr Lys 

15 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr lie Val Gin lie Leu Ser 

20 25 30 

25 Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

35 40 45 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Trp Gin Asp Ala Pro 
50 55 60 

Asp Thr Tyr His Tyr Val Val Ser Glu Pro Leu Gly Arg Asn Ser 
3C 65 70 75 

Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

8 0 8 5 9 0 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 
95 100 105 

3 5 Asn Asp Thr Phe Asn Arg Glu Pro Ala lie Val Arg Phe Phe Ser 

110 115 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 

125 130 135 
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Ala Pro Gly Asp Ala Val Ala Glu lie Asp Ala Leu Tyr Asp Val 

140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 

155 160 165 

5 Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 

170 175 180 

Trp Ser Ser lie Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 

185 190 195 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

10 200 205 210 

Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 225 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 

230 235 240 

15 Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 

245 250 255 



Glu Val Met Leu Lys 
260 



(2) INFORMATION FOR SEQ ID NO: 97: 

2 0 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 0 amino acids 

(B) TYPE: Amino Acid 
(D) TOPOLOGY: Linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 57: 

25 Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 

15 10 15 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

20 25 30 

Arg Tyr Asp lie Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 

30 35 40 45 

Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 55 60 

Asp Thr Tyr His Pro Val Val Ser Glu Pro Leu Gly Arg Asn Ser 

65 70 75 

3 5 Tyr Lys Glu Arg Tyr Leu Phe Val Tyr Arg Pro Asp Gin Val Ser 

80 85 90 

Ala Val Asp Ser Tyr Tyr Tyr Asp Asp Gly Cys Glu Pro Cys Gly 

95 100 105 
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Asn Asp Thr Phe Asn Arg Glu Pro Ala lie Val Arg Phe Fhe Ser 

110 us 120 

Arg Phe Thr Glu Val Arg Glu Phe Ala He Val Pro Leu His Ala 
125 130 I 35 

5 Ala Pro Gly Asp Ala Val Ala Glu He Asp Ala Leu Tyr Asp Val 

140 145 150 

Tyr Leu Asp Val Gin Glu Lys Trp Gly Leu Glu Asp Val Met Leu 
155 16 0 16 5 



10 



Met Gly Asp Phe Asn Ala Gly Cys Ser Tyr Val Arg Pro Ser Gin 
17C 175 ISO 

Trp Ser Ser He Arg Leu Trp Thr Ser Pro Thr Phe Gin Trp Leu 
185 190 1^5 

He Pro Asp Ser Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala 

200 205 210 

15 Tyr Asp Arg He Val Val Ala Gly Met Leu Leu Arg Gly Ala Val 

215 220 22S 

Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gin Ala Ala Tyr Gly 
230 235 240 

Leu Ser Asp Gin Leu Ala Gin Ala He Ser Asp His Tyr Pro Val 
20 245 250 255 

Glu Val Met Leu Lys 
260 

(2) INFORMATION FOR SEQ ID NO: 98: 

(1) SEQUENCE CHARACTERISTICS: 
25 (A) LENGTH: 260 amino acids 

(B) TYPE : Amino Acid 
(D) TOPOLOGY: Linear 

(XI) SEQUENCE DESCRIPTION: SEQ ID NO: 98: 

Leu Lys He Ala Ala Phe Asn He Gin Thr Phe Gly Glu Thr Lys 
30 1 5 10 " 

Met Ser Asn Ala Thr Leu Val Ser Tyr He Val Gin He Leu Ser 

20 25 3° 

Arg Tyr Asp He Ala Leu Val Gin Glu Val Arg Asp Ser His Leu 
^35 4 0 45 

35 Thr Ala Val Gly Lys Leu Leu Asp Asn Leu Asn Gin Asp Ala Pro 

50 55 60 

Asp Thr Tyr His Tyr Val Val Asn Glu Thr Leu Gly Arg Asn Ser 

6 5 7 0 7B 
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Tyr Lys Glu 

Ala Val Asp 
5 Asn Asp Thr 
Arg Phe Thr 
Ala Pro Gly 

10 

Tyr Leu Asp 
Met Gly Asp 
15 Trp Ser Ser 
He Pro Asp 
Tyr Asp Arg 

2 0 

Val Pro Asp 

Leu Ser Asp 
25 Glu Val Met 



Arg Tyr Leu Phe Val 
80 

Ser Tyr Tyr Tyr Asp 
95 

Phe Asn Arg Glu Pro 

110 

Glu Val Arg Glu Phe 
125 

Asp Ala Val Ala Glu 
140 

Val Gin Glu Lys Trp 
155 

Phe Asn Ala Gly Cys 
170 

He Arg Leu Trp Thr 
185 

Ser Ala Asp Thr Thr 
200 

He Val Val Ala Gly 

215 

Ser Ala Leu Pro Phe 

230 

Gin Leu Ala Gin Ala 
245 

Leu Lys 
260 



Tyr Arg Pro Asp Gin 
65 

Asp Gly Cys Glu Pro 
100 

Ala He Val Arg Phe 
115 

Ala He Val Pro Leu 

130 

He Asp Ala Leu Tyr 
145 

Gly Leu Glu Asp Val 
16 0 

Ser Tyr Val Arg Pro 
175 

Ser Pro Thr Phe Gin 
190 

Ala Thr Pro Thr His 
205 

Met Leu Leu Arg Gly 

220 

Asn Phe Gin Ala Ala 

235 

He Ser Asp His Tyr 
2 5 0 
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Val Ser 

90 

Cys Gly 
105 

Phe Ser 
120 

His Ala 
13 5 

Asp Val 
150 

Met Leu 
165 

Ser Gin 
180 

Trp Leu 
195 

Cys Ala 
210 

Ala Val 
225 

Tyr Gly 
240 

Pro Val 
255 
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What is claimed is 

, native human DNase 1 joO-fold less than that of 

3. A vanant of claim I that has a btndtng affinity for act.n that ,s at leas, 

native human DNase I jdentitv with the amino 

4 . A variant of claim 1 compristng a, ammo ac.d sequence having at least 

acid sequence of native human DNase 1 shown in Figure . ^ 
5 A variant of claim 1 comprising an amino acid sequence having at least . 

within the Figure 1 sequence. O t vr osvlation site within the 

7. A vanant of clatm 6 whcre.n the amtno acid substitution creates a glycosylate 

vanant that is not present in nat.ve human DNase 1. fo „ owi ng positions within 

ft, Fie u,. I .eqttence: H«44. U«45. V.W8. 0„« LettK. Mp53. «n56. H«64. 

Glu69, or Alal 14. rt/111 -„rP that differs from the amino 

following positions within the Figure 1 sequence. H,s44, Leu45. 

within the eariaitl that is not pces.n. in native b» DNase 1. 

„ M ,. 0 , alcd nuctetc acid encod.ng a hotnan DN,« 1 actin-ceststan. variant, 
r ^"hc nucleic acid of Cain, „ c„n, P „s.n 6 a nocienthde se-oenc, tha, encode, an annno ac,d 
W e„ce I! - identi, - *e .cod ae,o„ce of nattc, hnnt.n CN. - 

' M The nucietc acid of Cain, l2 contp„.in S a noeieoiide ,e,o.nce ,h„ encode, an anttno aetd 

„ The noeletc aeid of ei.tn, cotn P ri S ,n 8 a nocieotidc sentence tha, encode, .. ant.no «.d 
another at only a single position wtthtn the Figure 1 sequence 



1 

35 
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16 The nucleic acid of claim 12 comprising a nucleotide sequence that encodes an amino acid 
sequence that differs from the amino acid sequence shown in Figure I by the substitution of one amino acid for 
another at only two positions within the Figure 1 sequence 

17. A method for the treatment of a patient having a pulmonary disease or disorder comprising 
5 administering to the patient a therapeutically effective amount of an actin-resistant variant of human DNase I 

1 8. The method of claim I 7 wherein the disease or disorder is cystic Fibrosis 

1 9. The method of claim I 7 wherein the disease or disorder is chronic bronchitis. 

20. A pharmaceutical composition comprising an actin-resistant variant of human DNasc I and 
optionally a pharmaceutical^' acceptable excipient. 
10 21 The composition of claim 20 wherein the composition is in liquid form 

22 The composition of claim 21 wherein the composition is in powder form. 
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10 20 30 40 50 

LKIAAFNIQTFGETKMSNATLVSYIVQILSRYOIALVQEVRDSHLTAVGK 

60 70 80 90 100 

LLDNLNQDAPDTYHYVVSEPLGRNSYKERYLFVYRPDQVSAVDSYYYDDG 

HO 120 130 140 150 

CEPCGNDTFNREPAIVRFFSRFTEVREFAIVPLHAAPGDAVAEIDALYDV 

160 170 180 190 200 

YLDVQEKWGLEDVMLMGDFNAGCSYVRPSQWSS IRLWTSPTFQWLI PDSA 
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